A0-A112  832  LIFE  SYSTEMS  INC  .  CLEVELAND  OH  F/®  ®/20 

MAMMALIAN  TOXICOLO&Y  TESTIN6J  PROBLEM  DEFINITION  STUOY>  AMTR  PR— CTC(U) 
APR  81  R  H  REUTER •  J  P  GLENNON  DAMD17-81-C-1013 

UNCLASSIFIED  LSI-TR-477-29A  NL 


1 1 


LSI  TR-477-29A 


no 


MAMMALIAN  TOXICOLOGY  TESTING: 
PROBLEM  DEFINITION  STUDY 


CM 

AMTR  PROTOCOL/PRICING  REPORT  (U) 

•  ) 

0\  by 

R.  H.  Reuter  and  J.  P.  Glennon 


April,  1981 


Supported  by 

U.S.  ARMY  MEDICAL  RESEARCH  AND  DEVELOPMENT  COMMAND 
Fort  Detrick,  Frederick,  Maryland  21701 


Contract  DAMD17-81-C-1013 


Jdfe  Systems.  Jnc) 

Cleveland,  OH  44122 


TIC 


LuECTE 
W.AK  2  9  1982 


\ 


Approved  (or  Public  Release;  Distribution  Unlimited 

The  findings  in  this  report  are  not  to  bo  construed  as  an  official  Department 
of  the  Army  position  unless  so  designated  by  other  authorized  documents 


(  '  r> 


r  o 

c  1 


SECURITY  CLASSIFICATION  OF  THIS  PACE  (When  Doto  Entatad) 

!  REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  DUMBER 

3.  RECIPIENT'S  CAT  ALOG  NUMBER 

4.  TITLE  (md  Subtitle) 

MAMMALIAN  TOXICOLOGY  TESTING:  PROBLEM 

DEFINITION  STUDY,  ARMTR  PROTOCOL/PRICING  REPORT 

S.  TYPE  OF  REPORT  4  PERIOD  COVERED 

Supporting  Document 

15  December  1980-5  April  198! 

«.  PERFORMING  ORG.  REPORT  NUMBER 

LSI  TR-477-29A 

7.  AUTHORfa) 

R.  H.  Reuter,  J.  P.  Glennon 

8.  CONTRACT  OR  GRANT  numbers; 

DAMD17-81-C-1013 

S.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

LIFE  SYSTEMS,  INC. 

24755  Highpoint  Road 

Cleveland,  OH  44122 

10.  PROGRAM  ELEMENT,  PROJECT,  TASK 
AREA  8  WORK  UNIT  NUMBERS 

62777A.3E162777A878.CC. 208 

It.  CONTROLLING  OFFICE  NAME  ANO  AOORESS 

US  Army  Medical  Research  and  Development  Command 

13.  REPORT  DATE 

April,  1981 

rort  Detrick. 

Frederick,  MD  21701 

13.  NUMBER  OF  PAGES 

70 

14.  MONITORING  AGENCY  NAME  a  ADORESSff/ dl Horan t  /root  Controlling  Ottlco) 

IS.  SECURITY  CLASS,  (ot  thla  raport) 

Unclassified 

ISa.  DECLASSIFICATION/DOWNGRAOING 
SCHEDULE 

18.  DISTRIBUTION  STATEMENT  (ot  thla  /Import) 


Approved  for  Public  Release;  Distribution  Unlimited 


17.  DISTRIBUTION  STATEMENT  (ot  the  abetted  entered  In  Block  20.  It  dllterant  from  Report) 


IS.  SUPPLEMENTARY  NOTES 

This  report  is  one  of  12  supporting  documents  to  the  final  reports  cited  on 
the  reverse  side. 


19.  KCY  WORDS  fConilmi*  on  rororao  mldo  it  noeoaoory  ond  tdmntity  by  btock  numbar) 

Mammalian  Toxicology  Testing,  Mammalian  Toxicology,  Toxicology,  Mammalian, 
Toxicology  Testing  Costs,  Toxicology  Protocol,  Toxicology  Tests, 


2(Xa  ABSTRACT  fComthmm  am  roTOtm  it  namoamaty  mad.  Identity  by  block  number) 

The  mammalian  toxicology  testing  needed  to  meet  the  Army’s  toxicology  require¬ 
ments  are  cited.  Standardized  protocols  have  been  identified  and  pricing 
information  summarized  in  this  report.  The  pricing  information  used  a  stan¬ 
dardized  pricing  procedure  that  included  basic  cost  elements  such  as  direct 
labor,  overhead,  other  direct  costs,  general  and  administrative  costs  and  pro¬ 
fit.  The  approach  allows  a  cost  comparison  between  various  performance  alter¬ 
natives.  The  prototypes  were  considered  representative  of  those  needed  for  the 
19  identified  potential  Armv  toxicology  tests.  _./ 

DO  »  JAN*7»  1473 J'  EDITION  or  »  NOV  SS  IS  OBSOLETE 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  fWW»  Data  Entered) 


SECURITY  CLASSIFICATION  OF  this  PAOEPWtan  Oata  Emaratf) 


Cife  Systems.  Jhc. 


FOREWORD 

Reports  for  this  Contract,  DAMD17-81-C-1013,  consist  of  three  major  final 
reports  and  twelve  supporting  documents.  The  Contract  title,  MAMMALIAN  TOXICO- 
LOGY  TESTING:  PROBLEM  DEFINITION  STUDY,  is  the  main  title  for  all  the  reports. 
Individual  reports  are  subtitled  and  referenced  with  Life  Systems,  Inc.  report 
numbers  as  detailed  below.  Please  note  that  the  Life  Systems  report  numbers  in 
test  references  are  shortened.  In  the  Defense  Technical  Information  Center 
(DTIC)  data  base  the  reports  are  identified  by  the  complete  report  numbers 
(i.e. ,  LSI-TR-477-XXX)  and  complete  numbers  must  be  used  for  retrieval. 
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Life  Systems,  Inc. 
Report  Number 
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SUMMARY 

Pricing  information  is  provided  for  the  19  different  tests  identified  as  being 
needed  to  satisfy  the  Army's  requirements  for  applied  mammalian  toxicology 
research/ testing.  The  prices  were  based  on  standardized  protocols. 

The  pricing  information  was  obtained  from  recent  literature  references.  The 
specific  tests  were  identified  as  those  required  by  the  Army. 
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INTRODUCTION 

A  program  was  undertaken  to  study  and  define  the  Army's  requirements  for 
Applied  Mammalian  Toxicology  Research  (AMTR)  and  methods  for  meeting  the 
requirement.  Inherent  in  the  latter  is  consideration  of  the  types  of  toxicology 
testing  to  be  performed,  the  numbers  of  tests  required  and  the  pricing  of  this 
testing. 

Scope  of  Document 

This  document  was  conceived  and  prepared  to  accumulate,  under  one  cover,  all 
of  the  standardized  Protocols  that  could  be  used  for  the  testing  projected  for 
the  Army's  AMTR  Program.  Also,  included  is  information  on  the  pricing  (in 
current  year  dollars)  of  these  tests. 

Objective 

The  objective  of  this  document  is  to  assemble  the  protocols  and  pricing  data 
used  for  AMTR  testing.  This  document  will  permit  recalculations  of  price  as  a 
function  of  changes  in  a  protocol  or  selection  of  a  different  protocol. 

Pricing  information  was  obtained  wherever  possible  by  using  a  standardized 
pricing  procedure,  built  on  basic  cost  elements  (direct  labor,  overhead,  other 
direct  costs,  general  and  administrative  costs  and  profit).  Utilizing  this 
cost  element  approach  a  cost  comparison  between  various  performance  alterna¬ 
tives  can  be  made  more  easily  and  accurately  by  determining  the  cost  differences 
for  specific  cost  elements.  Likewise,  the  cost  element  approach  provides  a 
record  of  how  the  costs  were  calculated. 

PROTOCOLS 

Provided  in  Appendix  1  are  the  standard  protocols  used  for  the  pricing  of  AMTR 
tests.  These  protocols  were  published  in  the  Federal  Register  and  set  out  the 
test  standards  for  toxic  substances  and  pesticides.  They  are  also  considered 
as  representative  of  the  testing  protocol  that  would  be  used  if  the  same  type 
tests  were  done  on  other  substances.  There  are  standard  protocols  for  19  of 
the  potential  Army  AMTR  tests.  Standard  protocols  are  not  available  for  the 
remaining  tests  of  potential  interest  to  the  Army. 

PRICING  INFORMATION  SOURCES 

The  pricing  information  sources  listed  in  priority  order  used  were: 

1.  Enviro  Control,  Inc.  1980.  Cost  analysis  methodology  and  protocol 
estimates,  TSCA  health  standards  and  FIFRA  guidelines.  Draft  report. 
Rockville,  MD:  Enviro  Control,  Inc.,  U.S.  Environmental  Protection 
Agency . 

2.  Fribush  S.,  Langer  G. ,  ICF,  Inc.  1980.  Profile  of  the  chemical 
safety  testing  industry:  an  assessment  of  pesticide  testing  capacity. 
Final  report.  Washington,  DC:  ICF,  Inc.,  U.S.  Environmental  Protec¬ 
tion  Agency  contract  no.  WA78-B247. 

3.  Calculations  by  Life  Systems,  Inc. 
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Pricing  information  was  available  from  Reference  1,  for  16  tests  and  from 
Reference  2  for  two  tests.  Price  estimates  were  calculated  by  Life  Systems, 
Inc.  for  all  remaining  tests. 

PRICING  DATA 

Table  1  provides  a  summary  of  the  pricing  data  for  each  toxicology  test  pro¬ 
jected  for  the  Army's  AMTR  Program. 

CONCLUSIONS 

This  document  provides  the  pricing  data  for  the  types  of  testing  anticipated 
to  be  required  by  the  Army's  AMTR  program  and  ties  the  pricing  to  standardized 
protocols  wherever  one  is  available.  This  approach  allows  for  comparisons  of 
costs  between  various  performance  alternatives  and  uses  a  standardized  pricing 
approach  that  can  be  updated  or  recalculated,  as  protocols  change  or  different 
protocols  are  selected  for  use  by  the  Army. 
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PROTOCOL 


Test  No.  1: 


Acute  Oral  Toxicity  Study 


(772. 112-21) ,  Rodent(a) 


<772.112-21  Acute  oral  toxicity  study. 

(a)  Study  design.  (1)  Species.  Testing 
must  be  performed  with  the  laboratory 
rat 

(2)  Sex  and  age.  Young  adult  male  and 
female  animals  must  be  used. 

(3)  Number  of  animals  and  selection 
of  dose  levels,  (i)  A  trial  test  is 
recommended  for  the  purpose  of 
establishing  a  dosing  regimen  which 
must  include  one  dose  level  higher  than 
the  expected  LDm.  If  data  based  on 
testing  with  at  least  5  animals  per  sex 
are  submitted  showing  that  no  toxicity 
is  evident  at  5g/kg.  no  further  testing  at 
other  dote  levels  is  necessary.  If 
mortality  is  produced,  the  requirements 
of  paragraph  (a)(3)(ii)  of  this  section 
must  apply. 

(Ii)  Enough  animals  per  dose  level  and 
sufficient  dose  levels  spaced 
appropriately  must  be  used  to  produce 
test  groups  with  mortality  rates  between 
10  percent  and  90  percent  and  to  permit 
the  calculation  of  the  LDM  for  males  and 
females  with  a  95  percent  confidence 
interval  of  20  percent  or  less.  At  least  3 
dose  levels  of  the  test  substance,  in 
addition  to  controls  (if  any),  must  be 
tested.  Though  the  group  sizes  may  vary 
for  each  dose  level,  each  group  must 
contain  equal  numbers  of  male  and 
female  animals. 

(4)  Control  animals,  (i)  A  concurrent 
vehicle  control  group  is  recommended  if 
the  vehicle  or  diluent  used  in 
administering  the  test  substance  would 
be  expected  to  elicit  any  important 
acute  toxicologic  response,  or  if  there 
are  insufficient  data  on  the  acute  effects 
of  the  vehicle. 

(ii)  A  concurrent  untreated  control 
group  is  not  required. 


(5)  Dosing.  All  animals  must  be  dosed 
by  gavage.  All  animals  must  receive  the 
same  concentration  of  dosing  solution. 
They  should  also  receive  about  the  same 
volume  of  dosing  solution,  which  should 
not  exceed  4-5  ml  per  ajiimaL 

(6)  Duration  of  test.  The  animals  must 
be  observed  for  at  least  14  days  after 
dosing,  or  until  all  signs  of  reversible 
toxicity  subside,  whichever  occurs  later. 

(b )  Study  Conduct.  (1)  Fasting.  Food 
shall  be  withheld  from  the  animals  the 
night  prior  to  dosing. 

(2)  Observation.  The  animals  must  be 
observed  frequently  during  the  day  of 
dosing  and  checked  at  least  every  12 
hours  throughout  the  test  period.  The 
following  must  be  recorded:  Nature, 
onset,  severity,  and  duration  of  all  gross 
or  visible  toxic  or  pharmacological 
effects,  e.g ..  abnormal  or  unusual 
cardiovascular,  respiratory,  excretory, 
behavioral  or  other  activity,  as  well  as 
signs  indicating  an  adverse  effect  on  the 
central  nervous  system  (paralysis,  lack 
of  coordination,  staggering}:  pupillary 
reaction:  and  time  of  death.  The  weight 
of  each  animal  must  be  determined  at 
least  semi-weekly  (3-4  day  intervals) 
throughout  the  test  period,  and  at  death. 

(3)  Sacrifice  and  necropsy.  All  test 
animals  living  at  the  termination  of  the 
observation  period  must  be  sacrificed. 
All  test  animals,  whether  dying  by 
sacrifice  or  during  the  test  must  be 
subjected  to  a  complete  gross  necropsy 
following  their  death,  in  accordance 
with  j  77Z.10O-2(b)(7).  Subpart  A.  Aif 
abnormalities  must  be  recorded.  . 

(c)  Data  reporting  and  evaluation.  In 
addition  to  the  information  required  bv 
i  TT2.100— 2(b)(8),  Subpart  A.  the  test 
report  must  include  the  following 
information: 


(1)  Tabulation  of  response  data  by  sex 
and  dose  level  (i.e..  number  of  animals 
dying  per  number  of  animals  showing 
signs  of  toxicity  per  number  of  animals 
exposed); 

(2)  Time  of  death  after  dosing. 

(3)  LD>,  for  each  sex  for  each  test 
substance  calculated  at  the  end  of  the 
observation  period  (with  method  of 
calculation  specified): 

(4)  95  percent  confidence  interval  for 
the  LD»>:  and 

(5)  Dose-response  curve  and  slope. 


(a)  Test  No.  1  uses  rodent  as  the  animal,  price  is  based  on  rat. 


PROTOCOL 


Test  No.  2:  Subchronic  Oral  Toxicity  Study  (772.112-31),  Rodent^3) 


{772.112-31  Subehronie  oral  dosing 
studies. 

(a)  Study  Design.  (1)  Species.  Testing 
must  be  performed  in  et  least  two 
mammalian  species,  preferably  the  same 
species  and  strain  for  which  chronic 
studies  are  anticipated.  Once  species 
must  be  a  generally  recognized  strain  of 
laboratory  rat.  The  second  species  may 
be  a  nonrodent.  The  nonrodent  species 
should  usually  be  the  dog.  Selection  of  a 
nonrodent  species  other  than  the  dog 
will  require  full  and  adequate 
justification  which  should  consider  such 
factors  as  the  comparative  metabolism 
of  the  chemical  and  species  sensitivity 
to  the  toxic  effects  of  the  test  substance, 
as  evidenced  by  the  results  of  other 
studies. 

(2)  Sex  and  age.  Equal  numbers  of 
males  and  females  of  each  species  and 
strain  tested  must  be  used.  The  tester 
must  begin  to  dose  as  soon  as  possible 
after  weaning  and  environmental 
acclimatization  but  no  later  than  six 
weeks  of  age  for  rodents  and  at  4-6 
months  of  age  for  dogs. 

(3)  Control  group.  A  concurrent 
control  group  is  required.  This  group 
must  be  an  untreated  control  group  or.  if 
a  vehicle  is  used  in  administering  the 
test  substance,  a  vehicle  control  group. 

If  the  toxic  properties  of  the  vehicle  are 
not  known  or  cannot  be  made  available, 
both  untreated  and  vehide  control 
groups  are  required. 

(4 1  Humber  of  animals.  Each  test 
group  and  concurrent  control  group  must 
contain  at  least  20  animals  of  each  sex 
in  studies  with  rats  and  at  least  8  of 
each  sex  in  studies  with  nonrodents. 
This  nrnnber  must  be  increased  by  the 
number,  if  any.  scheduled  to  be 
sacrificed  before  completion  of  the 
study,  such  es.  for  example,  rats  on 
which  hematology  and  blood  chemistry 
determinations  are  made  before  and 
during  the  study. 


1 5)  Duration  of  testing,  [ij  in  studies 
with  rodents,  the  substance  being  tested 
must  be  administered  for  a!  least  90 
days. 

(ii)  In  studies  with  nonrodents,  the 
substance  being  tested  must  be 
administered  daily  for  at  least  6  months. 

'  (6)  Number  of  dose  levels  and  dose 
selection,  (i)  At  least  three  dose  level 
groups  (in  addition  to  the  control 
groups]  must  be  tested. 

(ii]  The  highest  dosage  level  must 
result  in  toxicologic  el  or 
phannicological  effects,  but  not  cause 
more  then  10  percent  fatalities.  This 
level  should  be  higher  than  that 
expected  for  human  exposure. 

(iii)  The  lowest  dosage  level  must  be 
one  which  does  not  induce  any  evidence 
of  toxicity. 

(7)  Route  of  administration.  The  test 
substance  must  be  administered  in  the 
animal's  diet.  Oral  intubation  may  be 
allowed  if  the  physical  characteristics  of 
the  test  substance  so  dictate.  The 
chosen  method  must  be  used  for  all 
levels.  If  the  test  substance  is 
administered  by  oral  intubation,  the 
amount  of  test  substance  must  be 
adjusted  weekly  or  biweekly  to 
maintain  a  constant  dose  level  in  mg/kg 
(body  weight].  If  the  test  substance  is 
administered  in  the  diet,  either  a 
constant  concentration  (ppm)  or  a 
constant  dose  level  in  mg/kg  (body 
weight)  must  be  used.  The  selection  of 
dosage  units  of  administration  in  the 
diet  must  be  consistent  with  that  for 
chronic  feeding  studies  (Section  772.113- 
3  Subpart  □). 


jbj  Study  Conduct,  (ij  O bsen-ouon  o' 
animals.  All  toxicologicaJ  and 
pharmacological  signs  sha''*be  recorded 
daily,  including  their  time  . .  onset, 
intensity,  and  duration.  Such  signs 
include  but  are  not  limited  to:  Mortality: 
and  cardiovascular,  respiratory, 
excretory,  behavioral  and  central 
nervous  system  (paralysis,  ataxia,  and 
pupillary  reaction)  effects.  Observations 
must  be  made  by  an  appropriately 
trained  observer.  Food  eonsumpnon 
must  be  measured  weekly  during  the 
test,  and  the  animals  must  be  weighed  at 
least  weekly.  The  animals  must  be 
observed  as  specified  in  Subpart  A 
5  “2.100— 2(b)(6)(ii).  A  complete 
ophthalmalogical  examination  must  be 
conducted  by  a  veterinarian  on  all 
nonrodents  at  the  termination  of  the 
study. 

(2)  Clinical  laboratory  testing.  The 
following  determinations  must  be  made 
at  the  time  indicated  below  for  each 
type  of  testing.  For  rodents,  these 
determinations  must  be  made  on  at  least 
10  animals  of  each  sex  in  each  group. 

For  nonrodents,  these  determinations 
must  be  made  on  all  animals  in  each 
group.  Depending  on  the  techniques 
used,  it  may  be  necessary'  to  sacrifice 
animals  to  make  the  required  dmical 
determinations.  In  case  of  said  sacrifice, 
additional  animals  must  be  added  to  the 
study  as  provided  by  paragraph  (a)(4)  of 
this  section. 

(i)  Hematology.  Hematology 
determinations  must  be  made  as 
follows:  For  nonrodents  shortly  before 
the  beginning  of  dosing,  at  least  every  30 
days  thereafter,  and  at  the  termination 
of  the  testing  period:  and  for  rodents. 
shortly  before  the  beginning  of  dosing. 


(a)  Test  No.  2  uses  rodent  as  the  animal,  price  based  on  rat. 
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•t  an  Intermediate  time,  and  al  tha 
tarmination  of  tha  tasting  period.  Tha 
following  hamatology  determinations 
must  be  made:  Hematocrit  hemoglobin, 
erythrocyte  count  total  and  differential 
leukocyte  counts,  platelet  count  and.  if 
signs  of  anemia  are  present  reticulocyte 
count 

(ii)  Blood  chemistry.  Blood  cnemistry 
determinations  must  be  performed  as 
follows!  For  nonrodents,  shortly  before 
the  beginning  of  dosing,  at  least  every  30 
days  thereafter,  and  at  the  termination 
of  the  testing  period:  and  for  rodents, 
shortly  before  the  beginning  of  dosing, 
at  an  intermediate  time,  and  at  the 
termination  of  the  study.  Nonrodents 
must  be  fasted  for  1  day  prior  to 
obtaining  blood  samples.  The  following 
determinations  must  be  made:  Calcium, 
potassium,  serum  lactic  dehydrogenase, 
serum  glutamic  pyruvic  transaminase, 
serum  glutamic  oxaloacetic 
transaminase,  glucose,  blood  urea 
nitrogen,  direct  and  total  bilirubin, 
serum  alkaline  phosphatase,  total 
cholesterol,  albumin,  globulin,  total 
protein,  and  such  other  determinations 
as  may  be  necessary  for  adequate 
toxicological  evaluation.  The  following 
determinations  may  also  be  useful: 
Chloride,  uric  acid,  blood  creatinine, 
and  gamma-glutamyl  transpeptidase. 

(iii)  Cholinesterase  inhibition  tests.  If 
the  test  substance  contains  a  carbamate, 
an  organophosphate.  or  any  chemical 
that  produces  acetyl  cholinesterase 
inhibition,  the  enzyme  activity  for 
plasma  and  red  blood  cell  must  be 
monitored  shortly  before  the  beginning 
of  dosing,  at  least  twice  during  the 
study,  and  at  the  end  of  the  study,  and 
the  enzyme  activity  for  brain  must  be 
monitored  at  the  termination  of  the 
study.  In  addition,  when  nonrodents  are 
used  monitoring  of  the  enzyme  activity 
must  be  performed  twice  before  the 
beginning  of  dosing.  Additionally,  serial 
determinations  may  be  useful  to  provide 
data  on  time-course  of  development  of 
inhibition,  extent  of  inhibition,  and 
recovery  from  inhibition  (e.g..  after 
removal  from  treated  diet);  the 
undertaking  of  such  determinations 
should  not.  however,  result  in  over¬ 
stress  of  the  test  animals. 

(iv)  Urinalysis.  Urinalysis  must  be 
performed  as  follows:  for  rodents,  at 
least  once  (at  an  intermediate  time] 
during  the  testing  period,  and  again  at 
the  termination  of  the  testing  period: 
and  for  nonrodents,  shortly  before  the 
beginning  of  dosing,  every  60  days 
thereafter,  and  at  the  termination  of  the 
test.  N'onrodents  must  be  fasted  1  day 
prior  to  collection  of  urine  samples. 

Each  animal  must  be  evaluated 
individually.  The  urinalysis  must  include 


specific  gravity  or  osmolarity.  pH. 
protein,  glucose,  ketones,  bilirubin,  and 
urobilinogen,  as  well  as  microscopic 
examination  of  formed  elements.  Results 
of  these  determinations  must  be 
expressed  in  quantitative  terms  by 
appropriate  grading  scales. 

(v)  Additional  tests.  Depending  on  the 
known  or  suspected  properties  of  the 
test  substance,  such  other 
determinations  as  may  be  necessary  for 
adequate  iuJuuilugiual  evaluation  must 
be  performed. 

(3)  Handling  of  moribund  and  dead 
animals,  (i)  Moribund  animals. 

Moribund  animals  must  be  sacrificed  to 
lessen  the  likelihood  of  unobserved 
death  and  subsequent  autolysis  or 
cannibalism.  > 

(ii)  Tissue  loss  and  dead  animals. 
Requirements  concerning  tissue  loss  and 
the  handling  of  dead  animals  are 
specified  in  Subpart  A.  f  77Z.10O-Z(bj  (6) 
and  (7),  respectively. 

(4)  Cross  necropsy,  (i)  The  standards 
set  for  necropsy  procedures  in 

1  772.100-2(b)(7),  Subpart  A.  must  apply. 

(ii)  All  test  animals  in  the  study  must 
be  subjected  to  gross  necropsy,  which 
must  include  examination  of  the 
external  surface;  all  orifices:  the  cranial 
cavity;  carcass:  the  external  and  cut 
surfaces  of  the  brain  and  spinal  cord: 
the  thoracic,  abdominal  and  pelvic 
cavities  and  their  viscera:  and  the 
cervical  tissues  end  organs. 

(iii)  In  addition,  the  following  organs 
must  be  weighed:  Liver,  kidneys,  heart, 
gonads,  and  brain.  Also,  for  nonrodents, 
thyroid  (with  parathyroid),  adrenals, 
and  pituitary  must  be  weighed.  Prior  to 
being  weighed,  organs  must  be  carefully 
dissected  and  properly  trimmed  to 
remove  fat  and  other  contiguous  tissue 
in  a.uniform  manner.  They  must  be 
weighed  as  soon  as  possible  after 
dissection  to  avoid  drying. 

(iv)  The  gross  necropsy  findings  must 
be  recorded  and  reported  in  accordance 
with  paragraph  (g)(3)  of  this  section. 

(v)  Tissue  samples  must  be  preserved 
and  held  in  accordance  with  §  772.110- 
l(j),  Subpart  B. 

(5)  Histopatho/ogy  examination,  (i) 
General.  A  histopathology  examination 
shall  be  performed  on  the  organs  and 
tissues  of  all  animals  in  accordance  with 
this  paragraph. 

(ii)  Nonrodents.  The  following  organs 
and  tissues,  when  present  of  each  test 
animal  must  be  subjected  to  microscopic 
study:  all  gross  lesions,  brain  (at  least  3 
levels  from  the  forebrain,  midbrain,  and 
hindbrain),  spinal  cord  (at  least  2 
levels),  eye.  pituitary,  salivary  gland, 
heart,  thymus,  thyroid  with  parathyroid, 
lungs  with  mainstem  bronchi,  trachea, 
esophagus,  stomach,  small  and  large 


Intestines,  adrenals,  pancreas,  liver,  gall 
bladder,  kidneys,  urinary  bladder,  aorta, 
testes,  prostate,  ovaries,  corpus  and 
cervix  uteri,  spleen,  a  representative 
lymph  node,  bone  (with  marrow), 
skeletel  muscle,  skin,  sciatic  nerve,  and 
mammary  gland.  Sites  from  which  bone 
and  lymph  nodes  are  taken  must  be 
indicated. 

(iii)  Rodents.  The  following  organs 
and  tissues  of  each  test  animal  must  be 
subjected  to  microscopic  study: 

(A)  All  animals  in  control  and  high 
dose  groups.  All  gross  lesions,  brain  (at 
least  3  levels),  eye.  pituitary,  salivary 
gland,  heart  thymus,  thyroid  (with 
parathyroid),  lungs  with  mainstem 
bronchi,  trachea,  esophagus,  stomach, 
small  and  large  intestines,  adrenals, 
pancreas,  liver,  kidneys,  urinary 
bladder,  testes,  prostate,  ovaries,  corpus 
and  cervix  uteri  spleen,  bone  (with 
marrow),  and  skeletel  muscle.  Section  of 
bone  (with  marrow,  when  present) 
should  be  taken  from  sternebrae. 
vertebrae,  or  the  tibio-femoral  joint  (the 
last  will  also  include  attached  muscle). 

(BJ.A//  animals  in  intermediate  and 
low  dosage  groups.  Liver,  kidney,  heart 
any  gross  lesion,  and  any  target  organ 
either  at  the  high  dose  or  from 
laboratory  tests  or  clinical  observation 
at  any  treatment  leveL 

(iv)  Tissue  and  slide  preparation  and 
retention. 

(A)  The  standards  set  forth  in 

5  77Z.10O-Z(b)(7)(ii).  Subpart  A  apply. 

(B)  Tissue  samples,  tissue  blocks,  and 
microscopic  slides  must  be  preserved 
and  held  in  accordance  with  {  772.110- 
l(j).  Subpart  B. 

(v)  Examiner.  The  standards  set  forth 
in  §  772.100-2(b)(l)(i).  Subpart  A  apply. 

(vi)  Records.  The  histopathology 
findings  must  be  recorded  and  reported 
as  required  by  paragraph  (c)(4)  of  this 
section.  - 

(c)  Data  reporting  and  evaluation.  In 
addition  to  the  general  reporting 
requirements  of  $  772.10O-2(b)(8). 

Subpart  A.  a  subchronic  oral  dosing 
study  test  report  must  contain  the 
following  information,  presented  in  the 
format  specified  (unless  adequate 
justification  is  supplied  to  present  these 
data  in  another  form): 

(1)  Animal  records  and  clinical 
laboratory  data.  The  following 
information  must  be  arranged  by  test 
group  (dose  level  and  sex).  All  means 
must  be  accompanied  by  standard 
deviation. 

(i)  Significant  time  periods,  for 
individual  animals.  In  tabular  form,  data 
must  be  provided  showing,  for  eaoh 

animal: 

(A)  Us  identification  number. 
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(B)  Whether  it  died  by  sacrifice.  and  if 
so.  whether  it  was  moribund  before 
sacrifice; 

(C)  Its  age  at  the  beginning  of  the 
study: 

(0]  The  week  of  the  test  when 
sacrifice  occurred  or  the  animal's  death 
was  noted:  and 
(C)  Its  age  at  death. 

(ii)  Variation  from  requirements,  for 
individual  animals.  In  tabular  form,  data 
must  be  provided  showing,  for  each 
animal  that  was  not  subjected  to  gross 
necropsy  and  histopathology 
examination  in  accordance  with 
requirements  of  this  section: 

(A)  Its  identification  number 

(B)  The  manner  of  variation;  and 
(Cl  The  reasons  for  failure  to  comply 

with  the  requirements  of  this  section. 

(iii)  Toxic  pharmacologic  and 
behavioral  effects  for  individual 
animals.  In  tabular  form,  data  must  be 
provided  showing,  for  each  animal: 

(A)  Its  identification  number 

(B)  The  data  of  observation  of  each 
sign  of  toxicity,  pharmacological  effect 
or  behavioral  abnormality;  and 

(C)  A  description  of  the  toxic  sign, 
pharmacological  effect  or  behavioral 
abnormality.  If  such  a  response  occurs 
repeatedly,  it  need  be  described  only 
once  and  may  thereafter  be  described 
by  reference,  with  any  variations  noted 
as  appropriate. 

(iv)  Toxic  pharmacologic  and 
behavioral  effects  for  test  animals.  In 
tabular  form,  data  must  be  provided 
showing,  for  each  test  group  (dose  level 
and  sex): 

(AJ  A  list  of  each  sign  of  toxicity, 
pharmacological  effect  or  behavioral 
abnormality  affecting  any  animal  in  the 
test  group: 

(B)  For  each  sign,  effect  or 
abnormelity.  tie  number  of  animels 
effected; 

IQ  For  eech  sign,  effect  or 
abnormality,  the  median  time  from  the 
beginning  of  the  study  to  the  first 
observation  of  such  response:  and 

(D)  The  median  age  at  death  of 
animals  not  sacrificed. 

(v)  Food  and  body  weight  data,  for 
individual  animals.  In  tabular  form,  data 
must  be  provided  showing,  for  each 
animal: 

(A)  Its  identification  number; 

(B)  Measured  food  consumption  at 
weekly  intervals  throughout  the  test 
period:  and 

(Q  Body  weight  measured  weekly 
throughout  the  test  period. 

(vi)  Food  and  body  weight  data, 
means.  In  tabular  and  graphic  form,  data 
must  be  provided  showing,  for  eech  test 
group  (dose  level  and  sex): 

(A)  Mean  measured  food  consumption 
st  weekly  intervals  throughout  the  test 
period:  end 

(B)  Mean  body  weight  measured 
weeklv  during  the  test  period. 


(vii)  Weekly  survival  and  sacrifice 
data.  In  tabular  form,  data  must  be 
provided  showing:  the  number  of 
animals  in  each  group  which  remained 
alive  at  the  end  of  each  7-day  interval, 
the  number  of  animals  in  each  group 
that  were  sacrificed  or  otherwise  died 
during  each  7-day  interval,  and  the 
number  that  died  by  sacrifice  and  were 
moribund  before  sacrifice. 

(viii)  Ginical  laboratory  test  protocol. 

(A)  The  rationale  for  timing  of  the 
clinical  laboratory  tests,  if  different  from 
the  standards  set  forth  in  paragraph  (d) 
of  this  section:  and 

(B)  The  method  and  rationale  for 
selecting  animals  for  the  clinical 
laboratory  tests. 

(ix)  Ginical  laboratory  testing,  for 
each  animsL  In  any  appropriate  form, 
data  must  be  submitted  showing,  for 
each  animal: 

(A)  Its  identification  number  and 

(B)  The  results  of  any  hematological, 
blood  chemistry,  cholinesterase 
inhibition,  urinalysis,  and  other  clinical 
laboratory  tests  performed. 

(x)  Clinical  laboratory  testing,  for 
each  test  group.  In  any  appropriate  form, 
data  must  be  submitted  showing,  for 
each  test  group  (dose  level  and  sex),  the 
average  of  the  results  of  each 
hematologic  blood  chemical, 
cholinesterase  inhibition,  urinalysis,  and 
other  clinical  laboratory  test  performed. 

(2)  Cross  necropsy.  For  all  means  in 
the  data  required  in  this  subparagraph, 
the  standard  deviation  must  be  stated. 
The  following  test  information,  arranged 
by  test  groups  (dose  level  and  sex),  must 
be  supplied  in  tabular  form: 

(i)  Data  showing  the  identification 
number  of  any  animal  in  which  any 
gross  abnormality  or  gross  lesion  was 
noted,  snd  containing,  for  each  such 
animal,  a  description  of  each  gross 
abnormality  (including  measurements), 
and  the  date  (if  known )-when  it  was  first 
observed.  Cross  abnormalities  observed 
repeatedly  need  by  described  only  once 
and  may  thereafter  be  described  by 
reference,  with  any  variations  noted,  as 
necessary. 

(ii)  Data  showing  the  number  of 
animals ^in  which  any  type  of  gross 
abnormality  was  observed. 

(iii)  Data  showing,  for  each  animal:  Its 
identification  number,  weights  of  the 
organs  listed  under  paragraph  (b)(4)  of 
this  section,  and  corresponding  organ- 
to-body  weight  ratios. 

(iv)  Data  showing  the  mean  weights  of 
each  type  of  organ  listed  under 

paragraph  (b)(4)  of  this  section.  and 
mean  orgin-to-bodv  weight  ratios. 

(3)  Histopathology  data.  The  following 
information  must  be  arranged  by  test 
group  (dose  level  and  sex).  All  means 
must  be*accompamed  bv  standard 
deviation.  The  number  of  data  units  on 
which  •  calculation  is  based  must  be 
reported  for  sli  percentages  and  means. 


(i)  Descriptions  of  lesions,  for  each 
animal.  Data  must  be  submitted  in  any 
appropriate  form  showing: 

(A)  For  each  animal,  its  identification 
number,  and  a  complete  description  and 
diagnosis  of  every  lesion  in  the  animal. 
Nonneoplastic  lesions  which  are 
observed  frequently  or  which  are 
common  in  both  treated  and  control 
animals  should  be  graded.  (Descriptions 
of  neoplasms  may  also  include  grading.) 
A  commonly  used  scale  such  as  m.  1.  2. 
3.  and  4.  for  degrees  ranging  from  very 
alight  to  extreme  can  be  used,  but  other 
scales  are  acceptable.  If  known,  the 
description  and  diagnosis  should 
identify  any  lesion  which  caused  the 
animal  4o  be  moribund  or  to  die.  The 
description  and  diagnosis  must  include 
the  time  of  appearance  (if  any)  for  each 
lesion.  Abnormalities  observed 
repeatedly  need  to  be  described  only 
once,  and  may  subsequently  be  supplied 
by  reference,  with  any  individual 
variations  noted  as  necessary. 

(B)  For  each  animal,  a  table  or 
paragraph  fisting  the  tissues  found  to  be 
normal. 

(Q  If  a  grading  system  is  used,  a 
description  of  the  system. 

(ii)  Counts  and  incidence  of  lesions, 
by  test  groups.  Data  must  be  submitted 
in  tabular  for m  showing,  for  each  test 
group: 

(A)  The  number  of  animals  at  the  start 

of  the  test,  and  tite  number  of  animals  in 
which  any  lesion  was  found:  „ 

(B)  The  number  of  animals  affected  by 
each  different  type  of  lesion,  the  average 
grade  of  each  type  of  lesion,  the  number 
of  animals  examined  for  each  type  of 
lesion,  and  the  percentage  of  those 
animals  examined  which  were  affected 
by  each  type  of  lesion:  and 

(C)  The  number  of  each  different  type 
of  lesion. 

(iii)  Incidence  of  tumors.  If  a  tumor  is 
observed  in  any  animal,  the  report  must 
include  a  complete  description  and 
diagnosis  of  each  tumor  as  required  in 

)  772.113-1(k)(2)(i)(D).  Subpart  D. 

(4)  Evaluation  of  data.  An  evaluation 
of  the  test  results  (including  their 
statistical  analysis),  based  on  clinical 
findings,  gross  necropsy  findings,  and 
histopathology  results,  must  be  made 
and  supplied.  This  submission  must 
include  an  evaluation  of  tha 
relnrionship.  if  any.  between  the 
animals'  exposure  to  the  test  substance 
and  the  Incidence  and  severity  of  all 
abnormalities,  including  behavioral  and 
clinical  abnormalities,  gross  and 
histopathologic  lesions,  organ  weight 
changes,  effects  on  mortality,  and  any 
other  toxic  effects.  The  evalustion  must 
also  include  dose-response  curves  for 
any  toxic  or  pharmacologic  effect  which 
appear  tc  be  compound-related  for  the 
various  groups,  and  a  description  of 
statistical  methods. 
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PROTOCOL 


Test  No.  3: 


Chronic  Oral 


Toxicity  Study  (772. 


113-3), 


Rodent  ^ 


1 7711 13-3  Hon-oncogenic  chronic 
•fleets  tot  standards. 

(a)  Study  design.  (1)  Species  and 
strains.  (1)  The  tester  must  use  at  least 
two  mammalian  spades:  one.  a 
laboratory  rat  and  the  second.  a 
nonrodent.  The  Agency  recommends  the 
dog  as  the  nonrodent  species.  The  tester 
may  utilize  other  suitable  nonrodent 
species  approved  by  EPA. 

Not*. — Selection  of  lb«  most  appropriate 
nonrodent  epecies  should  be  predicated  upon 
such  factors  es  metabolism, 
pharmacokinetics  sensitivity  at 
organotropism  sad  otbo  considerations 
pertinent  to  the  study. 

(is)  The  sponsor  or  tester  must  select 
the  specific  strains  and/or  stocks  of  test 
animals  to  be  used.  Test  animals  must 
be  from  established  strains  and/or 
stocks.  As  part  of  the  study  plan 
submission,  the  sponsor  must  present 
the  rationale  for  selection  of  the  specific 
test  animals  along  with  historical  data 
on  their  lifespans  and  disease  types  and 
incidences. 

(2)  Sex.  The  tester  must  use  equal 
numbers  of  males  and  females  at  each 
dose  level. 

(3)  Age  at  start  of  test  The  tester  must 
begin  to  dose  as  aoon  as  possibte  after 
weening  end  environmental 
acclimatization,  but  no  later  than  six 
weeks  of  age  for  rodents  and  at  ten 
weeks  of  age  for  dogs.  For  nonrodent 
species,  other  than  the  dog.  the  Agency 
must  approve  the  age  of  initial  exposure. 

(4)  Croup  size.  Each  “test  group”  of 
rodents  must  contain  at  least  50  animals 
(plus  at  least  a  additional  for  clinical 
laboratory  testing).  If  the  nonrodent 
species  is  the  dog.  then  each  group  must 
contain  at  ieast  six  animals.  The  tester 
must  assign  animals  to  individual  test 
groups  by  a  specified  randomization 
procedure.  When  the  study  plan  calls  for 
interim  kilL  the  tester  must  increase  the 
number  of  animals  in  each  group  at  the 
start  of  the  study  by  the  number 
scheduled  to  be  killed  before  completion 
of  the  study.  If  species  other  (ban  the 


laboratory  dog  and  rat  are  selected.  EPA 
must  approve  the  number  of  animals  per 
group. 

(5)  Control  groups.  A  tester  must  use  a 
matched  control  group  which  is  identical 
in  every  respect  to  the  exposed  groups 
except  for  exposure  to  the  test 
substance. 

Note  (t). — If  a  vehicle  is  administered  to  the 
matched  control  group  and  if  its  toxic 
properties  are  not  known,  the  taster  aey.  st 
his/her  discretion,  see  a  negative  or 
untreated  control  group. 

Note  (3V— The  EPA  may  require  a  Positive 
Control  Croup  for  particular  chemicals  when 
the  eetuiUvity  of  the  teet  animal  to  the 
chemical  class  to  which  the  last  substance 
belongs  cannot  be  documented.  Whan  used, 
the  positive  control  group  should  serve  es  an 
Internal  quality  control  to  ascertain  whether 
the  test  animals  are  sensitive  to  or  respond  in 
a  predictable  manner  to  known  toxic  tgents 
and  whether  the  teet  strain  or  species  resets 
similarly  to  another  strain  or  species  when 
exposed  to  the  same  known  standard 
toxicant. 

(0)  Roatefs)  of  administration.  To  the 
extant  possible,  routefs)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  Test  rules  in  Part  771  will 
specify  the  route(s)  to  be  employed  for  a 
particular  chemical.  For  inhalation  and 
dermal  studies.  Part  771  will  also  specify 
the  specific  conditions  for  sdministering 
the  teat  substance. 

(7)  Frequency  of  exposure.  The  tester 
must  administer  test  substance  and 
vehicle,  if  any.  by  the  same  route  and  at 
the  same  frequency  for  the  duration  of 
the  study.  For  gavage.  the  test  substance 
must  be  administered  daily;  for  feeding. 
od  libitum;  fat  inhalation  exposure,  a 
minimum  of  5  days  per  weak.  6  hours 
per  day;  and  for  dermal  exposure,  as 
specified  in  the  applicable  test  rule.  For 
gavage,  the  tester  must  conduct  the 
dosing  at  approximately  the  seme  time 
each  day. 


(8)  Duration  of  treatment  end 
observation  periods.  The  tester  must 
administer  the  test  substance  to  rate  for 
at  least  30  months.  In  studies  with 
nonrodents,  the  tester  must  test  for  at 
ieast  2  years  unless  the  Agency 
authorizes  specific  exceptions. 

(9)  Dose  levels  and  dose  selection.  (1) 
The  tester  must  select  doses  to  permit 
analysis  of  dose-response  relationships 
and  the  "no  observable  effect  level” 
(NOEL). 

(A)  A  minimum  of  three  dose  levels 
(in  addition  to  controls)  in  each  sex  of 
each  species  must  be  used. 

(B)  The  highest  dose  level  must 
demonstrate  toxicologic  effects. 
Mortality  in  rat  groups  must  not  exceed 
50  percent  before  18  months.  Mortality 

in  nonrodent  groups  must  be  kept  to  a 
minimum  but  significant  toxicologic 
effect  mnst  also  be  demonstrated  in  the 
species. 

(C)  The  lowest  dose  level  must  be 
selected  to  produce  no  observable 

.  evidence  of  toxicity  other  than  tumors 
(NOEL). 

(D)  The  sponsor  or  tester  may  add 
additional  dose  levels  at  his/her  own 
discretion.  If  other  dose  levels  are 
tested,  the  sponsor  must  submit  the  data 
from  any  such  discretionary  levels  to  the 
Agency  along  with  that  of  die  required 
level*. 

(ii)  The  tester  must  conduct  a 
preliminary  toxicology  study  of  at  least 
90  days  to  select  the  chronic  dose  levels 
which  meet  the  requirements  of  this 
section.  A  preliminary  toxicology  study 
of  at  least  90  days  that  has  been 
completed  previoosfy  may  be  submitted 
for  this  purpose. 

(id)  The  sponsor  oust  submit  the 
rationale  for  dote  selection  including 
supporting  data  from  preliminary 
toxicity  studies  at  a  part  of  the  study 
plan  submission. 


(a)  Test  No.  3  uses  rodent  as  the  animal, 


price  is  based  on  rat. 
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(b)  Study  conduct  (1)  Clinical 
procedures.  A  veterinarian,  a*  specified 
in  |  772.1l3-l(e)(2).  must  ascertain  and 
be  responsible  lot  the  health  status  and 
care  of  aU  test  animals  during  the  study. 
A  technical  employee,  as  specified  in 
{  772.113-l(eK3)(ii).  oust  be  responsible 
for  the  daily  observations  and  cart  of 
the  test  animals. 

(i)  Observation  of  animals.  (A)  Each 
test  animal  most  be  identified  by  a 
specific  identification  number.  The 
tester  must  account  for  all  animals  at 
the  end  of  the  study.  The  tester  must 
establish  and  adhere  to  standard 
operating  procedures  for  housing, 
feeding,  handling,  and  care  of  test 
animals  as  specified  in  {  772.110-t.  To 
further  assure  minimal  loss  of  animals 
due  to  cannibalism  or  autolysis  of 
tissue,  technical  employees,  as  specified 
above,  must  observe  the  test  animals  at 
least  every  12  hours  throughout  the  test 
period.  EPA  may  consider  a  study  to  be 
unacceptable  for  purposes  of  satisfying 
a  test  rule  requirement  if  losses  in  any 
test  group  exceed  5  percent 

(B)  Technical  employees  must  conduct 
routine  clinical  examinations  on  all  test 
animals.  Clinical  examination  must 
include  weighing  of  each  animal,  at 
approximately  the  same  time  of  day.  at 
least  once  a  week  during  the  first  13 
weeks,  and  every  two  weeka  thereafter 
and  observing  aU  animals  in  relation  to 
food  and  water  consumption,  morbidity, 
mortality  and  causes  thereof.  loss  of  * 
animals  for  whatever  reason,  signs  of 
toxicity,  pharmacologic  effects,  sad 
behavioral  changes.  The  observer  must 

record  all  data  in  detail  at  the  time  of 
observation. 

(ii)  Clinical  laboratory  testing.  The 
tester  must  conduct  the  following 
quantitative  determinations  on  a 
minimum  of  eight  additional 
predesignated  rats  in  each  test  group. 

For  nonrodents,  all  animals  in  each  test 
group  must  be  utilized.  In  addition  to  the 
tests  listed  below,  if  any  interim  clinical 
observations  suggest  that  other  tests  are 
necessary  to  assess  the  health  statua  of 
test  animals,  the  appropriate  test*  must 
be  conducted. 

Not*.— Predesignated  mcana  that  the 
animal  has  been  selected  to  undergo  these 
teats  by  s  «p«-ified  rsndomiztUoo  procedure 
prior  to  initiation  of  the  study. 

(A)  Hematology.  The  tester  must 
conduct  the  following  quantitative 
hematologic  determinations  at  least  at  3. 
6. 12. 18.  24  months  and  at  study 


termination:  hematocrit  hemoglobin, 
erythrocyte  count  total  and  differential 
leukocyte  counts,  platelet  count  and 
prothrombin  and  clotting  times.  If 
hematologic  evidence  of  anemia  is 
present  reticulocyte  counts  must  ba 
performed  within  one  week  of  the 
determination. 

(B)  Blood  chemistry.  The  tester  must 
conduct  the  following  quantitative  blood 
chemistry  determination*  at  least  af3,  8. 
12. 18, 24  months  and  at  study 
termination:  calcium,  sodium, 
potassium,  chloride,  serum  lactic 
dehydrogenase,  serum  glutamic  pyruvic 
transaminase,  creatinine  kinase,  serum 
glutamic  oxaloacetic  transaminase, 
glucose,  blood  urea  nitrogen.'  creatinine, 
direct  and  total  bilirubin,  cholinesterase, 
total  cholesterol,  triglycerides,  serum 
alkaline  phosphatase,  albumin,  globulin, 
and  total  protein.  In  addition  to  these 
tests,  the  tester  may  conduct  other 
quantitative  blood  chemistry 
determinations  at  his/her  discretion, 
such  as  uric  acid,  gammaglutamyl 
transpeptidase,  and  ornithine 
carbamoyl  transferase. 

(C)  Urinaiysis.’Tbe  tester  must 
conduct  the  following  quantitative 
determinations  at  least  at  3,  8. 12. 18.  24 
months  and  at  study  termination: 
specific  gravity  or  osmolarity.  pH. 
protein,  glucose,  ketones,  bilirubin,  and 
urobilinogen,  as  well  as  microscopic 
examination  and  analysis  of  formed 
elements.  Each  animal's  urine  must  be 
evaluated  individually. 

Nole^> Additional  Tests.  Based  on  results 
of  concurrent  or  previous  studies  on  the  test 
substance,  its  metabolic  or  degrade  lion 
products,  the  tester  should  conduct  such 
other  determinations  as  may  be  necessary  for 
adequate  toxicological  (valuation. 

(D)  Function  tests.  (J)  The  tester  must 
determine  the  functional  capacity  of  the 
renal,  hepatic,  pulmonary,  and 
cardiovascular  system*. 

Note.— Additional  determinations  must 
place  major  emphasis  on  orgtn  or  system 
function  tests.  Selection  of  the  sppropriatt 
tests  must  be  based  upon  (he  findings  in  (he 
subchronie  studies  or  observations  made 
during  the  course  of  present  study. 

(2)  Additional  quantitative 
determinations  may  include,  but  not 
necessarily  be  limited  to  the  following: 
water  dilution  and  water  concentration 
tests  for  renal  function;  total  lung 
capacity,  functional  residual  capacity, 
and  residual  volume  for  pulmonary 
function;  bromsulphalein  excretion  test 


for  liver  function:  electrocardiogram, 
blood  pressure,  and  exercise  recovery 
for  cardiovascular  function.  The  tester 
must  perform  these  evaluations  at  the 
beginning  (nonrodent  only)  and  at  least 
every  3.  8. 12. 18.  24  months  and  at  study 
termination. 

(E)  Residue  analysis.  The  tester  must 
measure  levels  of  test  substance,  major 
metabolites  or  other  biologically 
significant  metabolites  at  3.  8. 12. 18.  and 
24  months  ti:  1  month  and  at  the 
termination  of  the  study.  Tissues  from 
the  predesignated  animals  analyzed 
should  include  all  target  tissues  from 
prechronic  toxicology  studies  and  those 
suggested  by  pharmaco-kinetic  studies. 
These  analyses  must  include  at  least 
plasma.  24-hour'urine,  feces  and.  at  time 
of  death  or  scheduled  killing,  liver  end 
kidney. 

(iii)  Interim  kill  The  tester  may  kill 
predesignated  animal*  (other  than  those 
predesignated  for  hematological  tests  in 
paragraph  (b)(l)(ii)(A)  of  this  section  at 
any  time  during  the  study,  provided  that 
be/she  increases  the  number  of  animals 
started  In  the  study  at  least  by  the 
number  scheduled  or  anticipated  to  be 
killed  before  the  end  of  the  study. 

(iv)  Killing  of  test  animals.  Animals 
which  appear  during  the  study  as 
moribund,  injured,  or  weak,  and  not 
expected  to  survive  to  the  next 
observation,  must  be  killed  to  preclude 
the  loss  of  tissues  from  cannibalism 
and/or  autolysis.  Animals  surviving  to 
the  termination  of  the  study  must  also 
be  killed.  A  technical  employee  must 
obtain  blood  samples  for  hematologic 
determinations  from  each  animal 
immediately  before  it  is  killed  or  as  it  is 
killed.  The  method  used  for  killing  must 
be  humane  and  the  same  throughout  the 
study.  The  tester  must  select  a  method 
of  killing  which  will  not  produce 
interfering  pathologic  lesion*. 

(2)  Pathology  procedures.  A  Board- 
Certified  or  Board-Eligible  pathologist. 

as  specified  in  |  772.1 l 3-1  (e)(l)(0.  mu*' 
be  responsible  for  the  planning  and 
conduct  of  all  pathology  procedures  and 
histopathology  examination,  as  well  as 
for  the  final  interpretation  of  all 
pathology  data.  Other  doctorate 
pathologists,  as  specified  in  9  772.113- 
l(e|(l)(ii).  are  also  acceptable  for 
conducting  procedures  in  their 
disciplines  of  specialization,  under  the 
direct  supervision  of  a  Board-Certified 
or  Board-Eligible  pathologist  as 
specified  in  {  772.113-l(e)(l)(i). 
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NoU.— Direct  supervision  means  that  the 
supervisor  ia  immediately  available  for 
consultation.  aa  oacaiaary.  Thia  consultation 
may  ba  dona  in  panon  or  by  telephone. 

(1)  Cross  necropsy.  (A)  Qualified 
pathologists,  as  specified  |  772.113- 
1(e)(1).  must  perform  or  personaally 
supervise  the  necropsies.  Other 
appruprialely  tiaiaed  technical 
employees,  as  specified  in  I  772.113- 
l(e)(3)(i)  may  assist  in  the  necropsy. 

Nota.^-Parsonal  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation  at  the  site. 

(B)  Animals  must  be  necropsied  as 

soon  as  possible  after  death  but  no  later 
than  IS  hours  after  death.  If  necropsy 
cannot  be  performed  immediately  after 
the  animal  is  killed  or  found  dead,  a 
technical  employee  must  immediately 
refrigerate  (but  not  freeze)  the  enimal  at 
temperatures  low  enough  to  minimize, 
tissue  autolysis  (4-8*  C).  Animals  found 
dead  upon  routine  examination 

must  be  necropsied  as  soon  as  possible 
to  salvage  usable  tissues. 

(C)  The  gross  necropsy  must  include 
an  initial  physical  examination  of  the 
external  surfaces  and  all  orifices 
followed  by  an  internal  examination  of 
tissues  and  organa  in  situ.  The 
examination  must  include  the  following; 
external  and  internal  portions  of  all 
hollow  organs;  cranial  cavity  and 
externa1  surfaces  of  the  brain  and  spinal 
cord;  nasal  cavity  and  paranasal 
sinuses;  neck  with  its  associated  organs 
and  tissues;  thoracic  abdominal,  and 
pelvic  cavities  with  their  associated 
organs  and  tissues;  and  the  muscular/ 
skeletal  carcass.  The  urinary  bladder 
and  lungs  must  be  inflated  with  a  proper 
fixative  to  allow  for  better  gross 
examination  and  preservation. 

(D)  The  weights  of  the  heart  liver, 
kidneys,  testes,  spleen,  lung,  brain,  and 
adrenals  must  be  recorded  after  careful 
dissection  tnd  trimming.  In  addition,  the 
thyroid  (with  parathyroids)  and  pituitary 
must  be  weighed  for  each  nonrodeat 
The  person  responsible  for  the  grots 
necropsy  must  record  ell  gross 
necreopsy  findings  in  accordance  with 

J  772.113-l(k){2). 

(h)  Tissue prvsenvtion.  A  technical 
employee  must  immediately  preserve  all 
tissues  and  organs  from  all  test  animals 
in  10  percent  buffered  formalin  or 
another  recognized  and  accepted 
fixative  appropriate  for  the  specific 


tissue(s).  Sections  from  the  following 
tissues  from  all  test  animals  regardless 
of  their  time  of  death  must  be  properly 
preserved  for  routine  microscopic 
examination: 

(A)  All  gross  lesions  (with  «  margin  of 
normal  tissue): 

(B)  Brain  (minimum  of  one  section 
earh  from  the  forebrain,  raidbrain,  and 
hindbrain); 

(C)  Spinal  cord  (minimum  of  one 
sactlon  each  from  cervical,  thoracic,  and 
lumbar  regions); 

(D)  Eyes  and  contiguous  Harderian 
glands: 

(E)  Pituitary  gland: 

(F)  ?'«*ior  salivary  glands,  thymus, 
thyroid  with  parathyroid,  mammary 
glands,  Zymbel's  gland  (if  present); 

(C)  Oral  mucous  membrane  (including 
random  sections  from  tongue,  buccal, 
and  alveolar  mucosa,  pharynx,  and 
nasopharynx); 

(H)  Heart  and  aorta  (three  sections 
from  different  locations); 

(I)  Trachea:  lungs,  with  the  mainstem 
bronchi;  .  • 

(J)  Esophagus,  stomach,  small 
intestines  and  large  intestine  (cecum, 
colon,  end  rectum): 

(K)  Adrenal  glands,  panoeas.  liver 
(minimum  of  two  lobes),  gall  bladder  (If 
present),  spleen; 

(L)  Kidneys,  urinary  bladder: 

(M)  Representative  lymph  nodes 
(including  those  draining  any  neoplasm 
and  those  with  gross  changes): 

(N)  Bone  including  marrow,  from  the 
sternum  vertebra  and/or  tibiofemoral 
joint; 

(O)  Skin  (sections  from  similar  sites  of 
all  animals): 

(P)  Skeletal  muscle; 

(QJ  For  males;  testes,  prostate,  and  ad 
other  accessory  sex  organs; 

(R)  For  females;  vagina,  corpus  and 
cervix  uteri,  ovaries,  and  fallopian 
tubes. 

(iii)  Preparation  of  tissue  for 
microscopic  examination.  A  pathologist 
or  a  technical  employee,  as  specified  in 
}  772.113-l(e)(3)(i),  must  prepare  all 
specimens  for  microscopic  examination. 

(A)  Tissue  fixation  and  trimming.  The 
technical  employee  must  fix  tissues  for 
the  appropriate  times  for  the  fixative 
utilized.  A  pathologist  must  perform  or 
directly  and  personally  superv.se  tissue 
trimming.  Routinely,  tissues  must  be 
trimmed  to  a  thickness  of  so  more  than 
0.4  cm  for  subsequent  processing. 
Parenchymal  organs  must  be  Rnmed  to 


allow  for  the  largest  surface  areas 
possible  for  subsequent  microscopic 
examination.  Hollow  organs  must  be 
trimmed  to  allow  for  a  ooss  section 
mount  from  mucosa  to  serosa.  Lymph 
nodes  must  be  bisected  through  the 
hilos.  if  possible. 

(B)  Slide  preparation.  A  technical 
employee  must  cut  tissues  routinely  ai  a 
thickness  of  three  to  six  micra  (3  to  8  ji), 
in  no  case  exceeding  10  p.  All  tissues 
must  be  stained  routinely  with 
hematoxylin  and  eosin  (H&E).  EPA 
encourages  the  use  of  special  stains 
appropriate  to'  the  specific  neoplasm, 
lesion,  or  tissue.  Multiple  sections  (step 
cuts)  must  be  made  on  each  tissue  or 
organ  that  contains  gross  evidence  of  a 
neoplasm  or  lesion  and  on  each  tissue  or 
organ  in  which  a  metastasis  may  be 
aniticipated.  The  tester  must  identify  all 
blocks  and  microscopic  slides  by 
reference  to  the  animal's  specific 
identification  number  and  must  preserve 
and  hold  them  in  accordance  with 
S  772.110-101(2). 

pv)  Microscopic  examination  and 
evaluation.  (A)  Qualified  pathologists  as 
described  in  5  772.113-l(e)(l).  must 
perform  the  microscopic  examination 
and  evaluation  with  subsequent 
diagnosis.  The  same  pathologist  must 
examine  and  evaluate  all  microscopic 
slides  from  all  Jest  animals  of  a  given 
species. 

(B)  Microscopic  examination  must  be 
performed  on  all  appropriate  tissues 
described  in  paragraphs  (b)(2)(ii), 
(b)(2)(v),  and  (b)(2)[vi)  of  this  section. 
The  pathologist  must  record,  document, 
and  report  all  microscopic  findings 
including  all  abnormalities,  lesions, 
neoplasms,  metastatic  tumors  and  their 
anatomic  location  in  accordance  with 
3  772-113-l(k)(2). 

(v)  Additional  Examinations.  All 
adverse  health  effects  observed  during 
the  course  of  the  study  must  be 
examined.  When  there  is  clinical 
evidence  of  specific  toxicologic  or 
pharmacologic  effects  related  to  specific 
target  organs,  the  necropsy  and 
microscopic  examinations  of  the 
suspected  target  organs  must  be 
conducted  in  greater  detail.  For 
example,  when  there  is  clinical  evder.ee 
of  neurologic  effects,  multiple  sections 
from  brain,  spinel  cord,  and  nerves  rr.vit 
be  examined. 
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(vi]  Special  Examinations.  (A) 
Additional  section*  must  be 
microscopically  examined  from  a 
minimum  of  ten  rodent  animals  selected 
randomly  from  the  long-term  survivors 
and  all  nonrodent  animals  of  each  test 
group  and  in  all  animals  in  which 
clinctai  or  grossly  observable  evidence 
of  disease  is  present  If  microscopic 

examination  reveals  evidence  of  disease 
in  any  of  these  tissues,  then  these  target 
tissues  must  be  examined  in  all  test 
animals. 

(B)  The  necropsy  and  microscopic 
examination  must  include,  in  addition  to 
those  tissues  listed  in  paragraph 
(blUKin  this  section,  the  following: 

[1}  In  a  feeding  study:  nasal  cavity; 
paranasal  sinuses;  nasopharynx. 

(2)  In  an  inhalation  study:  multiple 
sections  of  the  upper  respiratory  tract 
nares:  nasal  cavity;  paranasal  sinuses; 
hypopharynx -larynx. 

[3]  In  a  dermal  study:  skin  (normal); 
skin  from  sites  of  skin  painting. 


PROTOCOL 
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Special  Test  No.  3:  Oncogenic  Effects  Oral  Study  (772.113-2),  Rodent 

f  772-111-1  Oneogonle  Ini 

standards 


(a)  Study  design.  (1)  Species  and 
Strain.  (1)  The  tester  must  use  at  less! 
two  rodent  species,  the  laboratory 
mouse  and  rat  An  alternative  species 
may  be  used  if  the  sponsor  can  provide 
sufficient  data  and/or  rationale  to 
demonstrate  that  it  is  a  more 
appropriate  spedes  for  a  specific  test 
substance.  The  sponsor  must  present 
such  date  and/or  rationala  for  Agency 
approval  as  a  part  of  the  study  plan 
tubmisiioo. 

(ii)  The  sponsor  or  tester  must  select 
the  specific  strains  and/or  slocks  of  test 
animal*  to  be  used.  Established  strains 
and/or  stocks  which  are  expected  to  be 
sensitive  to  the  test  substance  must  be 
used.  As  part  of  the  study  plan 
submission,  tha  sponsor  must  present 
the  rationale  for  selection  of  the  specific 
test  animals,  This  must  induda  a 
summary  at  any  prior  test  results  with 
the  selected  spedea.  historical  data  on 
their  lifespans,  spontaneous  diseases 
and  conditions  (including  tumors)  and 
their  incidences. 

Not*. — Acceptable  rationale  for  alternate 
spedes  would  bo  results  from  prior 
onaogenidty  studios  which  show  that  the 
alternative  spades  is  sensitive  la  the 
oncogenic  effects  at  the  chemical  class  to 
which  the  test  substance  belongs  or  that  the 
alternate  spades  has  similar  aietabaSsm  or 
pharmacokinetics  to  Inmans. 

(Z)  Sex.  The  tester  must  use  equal 
number*  of  males  end  females  at  each 
dose  level. 

(3)  Age  at  start  of  test  The  tester  must 
begin  to  dose  rodents  as  soon  a* 
possible  after  weening  end 
environmental  acclimatization,  by  no 
later  than  six  (6)  weeks  of  age.  For 
nonrodents,  the  Agency  must  approve 
tbe  age  of  initial  exposure. 

(4)  Croup  sis  a  Each  “test  group'  of 
rats  or  mice  must  contain  af  least  50 
animals.  The  tester  must  assign  animals 
to  individual  test  groups  by  •  specified 
randomization  procedure.  When  die 
study  plan  calls  for  Interim  kill,  the 
tester  must  increase  the  number  of 
animals  in  each  group  at  the  start  of  (he 
study  by  the  number  scheduled  to  be 
killed  before  completion  of  the  study.  IT 
*r*r.ies  other  than  tha  laboratory  mousa 
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sr>d  rat  are  selected.  EPA  must  approve 
the  number  of  animals  per  group. 

(5)  Control  groups.  A  tester  must  use  a 
matched  control  group  which  is  identical 
in  every  respect  to  the  exposed  groups 
except  for  exposure  to  the  test 
substance. 

Note  (T). — If  a  vehicle  is  administered  to  the 
matched  control  group  and  if  its  toxic 
properties  ere  not  known,  the  tester  may.  at 
his/her  discretion,  use  a  negative  or 
untreated  control  group. 

Note  (U).— The  EPA  may  require  a  Positive 
Control  Croup  for  particular  chemicals  when 
the  sensitivity  of  the  test  animal  (o  the 
chemical  class  to  which  the  test  substance 
belongs  Cannot  be  documented.  When  used, 
the  positive  control  group  should  serve  as  an 
internal  quality  control  to  ascertain  whether 
the  test  animals  are  sensitive  to  or  respond  in 
a  predictable  manner  to  known  toxic  agents 
and  whether  the  lest  strain  or  species  reacts 
similarly  to  another  strain  or  species  when 
exposed  to  the  same  known  standard 
toxicant. 

(6)  Jtoutefs)  of  administration.  To  the 
extent  possible,  route(s)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  The  test  rules  in  Part  771  will 
specify  the  route(s)  to  be  employed  for  a 
particular  chemicaL  For  inhalation  and 
dermal  studies.  Part  771  will  also  specify 
the  specific  conditions  for  administering 
tbe  test  substance. 

(7)  Frequency  of  exposure.  The  tester 
must  administer  test  substance  and 
vehicle,  if  any,  by  the  same  route  and  at 
tbe  same  frequency  for  the  duration  of 
the  study.  For  gavage.  the  test  substance 
must  be  administered  daily-,  for  feeding. 
ad  libitum;  for  inhalation  exposure,  a 
minimum  of  S  days  per  week.  6  hours 
per  day,  and  for  dermal  exposure,  as 
specified  in  the  applicable  test  rule.  The 
tester  must  conduct  the  dosing  at 
approximately  the  same  time  each  day. 

(g)  Duration  of  treatment  and 
observation  periods.  The  tester  must 
administer  the  test  substance  to  rodent 
species  for  a  minimum  of  24  month,  but 
no  longer  than  30  months.  If  a  nortrodrnt 
species  is  used,  the  Agency  must 
approve  the  duration  of  exposure 


rodent  as  the  animal,  price 


(9)  Dose  levels  and  dose  selection,  (i) 
The  tester  must  provide  d»!z  from  ot 
least  three  dose  levels  (in  addition  to 
controls)  in  each  sex  of  each  species. 

(A)  The  high  dose  level  must  be  the 
maximum  level  that  can  be  administered 
for  the  duration  of  the  test  period,  with 
demonstrable  but  only  slight  toxicity, 
and  no  substantial  reduction  in 
longevity  due  to  effects  other  than 
tumors.  Signs  of  demonstrable,  slight 
toxicity  are  a  weight  decrement  not  to 
exceed  10  percent  compared  to 
appropriate  controls,  clinical  signs  of 
toxicity,  or  pathologic  lesions  other  than 
those  related  to  a  neoplastic  response. 

(B)  The  intermediate  dose  level  must 
be  some  fraction  (V*  to  H)  of  the  high 
dose  level. 

(C)  The  lowest  dose  level  must  be 
some  fraction  (V4  or  less)  of  the- 
intermediate  dose  level  but  not  less  than 
10  percent  of  the  high  dose  level. 

(D)  Tbe  sponsor  or  tester  may  add 
additional  dose  levels  at  his/her  own 
discretion.  If  other  dose  levels  are 
tested,  the  sponsor  mus'  submit  the  data 
from  any  such  discretionary  levels  to 
Agency  along  with  that  of  the  required 
levels. 

(ii)  The  tester  must  conduct  a 
preliminary  toxicology  study  of  at  least 
90  days  to  select  the  chronic  dose  levels 
which  will  meet  the  requirements  in  this 
subsection.  A  preliminary  toxicology 
study  of  at  least  90  days  that  has  been 
completed  previously  may  be  submitted 
for  this  purpose. 

(iii)  The  sponsor  must  submit  the 
rationale  for  dose  selection  including 
supporting  data  from  preliminary 
toxicity  studies  as  a  part  of  the  plan 
submission. 

(bj  Study  conduct  (1)  CJinicaJ 
procedures.  Veterinarians,  as  specified 
in  3  772.113-1  (e)(2).  must  ascertain  and 
be  responsible  for  the  health  status  and 
car i  of  all  test  animals  prior  to  and 
during  the  study.  Technical  employees. 

•s  specified  in  $  772.ll3-i(e)(3)(ii).  must 
b<*  responsible  for  the  daily 
ocservations  and  care  of  test  animals. 


is  based  on  rat. 
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(i)  Observation  of  Animals.  (A)  Each 
test  animal  must  be  identified  by  a 
specific  identification  number.  The 
tester  must  account  for  all  animals  at 
the  end  of  the  study.  The  tester  must 
establish  and  adhere  to  standard 
operating  procedures  for  housing, 
feeding,  handling,  and  care  of  test 
animals  as  specified  in  I  772.110-1, 
Subpart  8.  To  further  assure  minimal 
loss  of  animals  due  to  cannibalism  or 
autolysis  of  tissue,  technical  employees, 
as  specified  above,  must  observe  the  ■ 
test  animals  every  12  hours  throughout 
the  teat  period.  EPA  may  consider  a 
study  to  be  unacceptable  for  purposes  of 
satisfying  a  test  rule  requirement  il 
losses  in  any  test  group  exceed  S 
percent 

(B)  Technical  employees  must  conduct 
routine  clinical  examinations  on  each 
animaL  These  clinical  examinations 
must  include  weighing  of  each  animal 
approximately  the  same  time  of  day,  at 
least  once  a  week  during  the  first  13 
weeks,  and  every  two  weeks  thereafter, 
and  observing  animals  in  relation  to 
food  and  water  consumption,  morbidity, 
mortality  and  -suses  thereof,  loss  of 
animals  for  whatever  reason,  signs  to 
toxicity,  pharmacologic  effects,  and 
behavioral  changes.  The  observer  must 
record  all  data  in  detail  at  the  time  of 
observation. 

(ill  Hematology.  The  tester  must 
conduct  the  following  quantitative 
hematologic  determinations  on  a 
minimum  of  eight  predesignated  animals 
in  each  test  group  at  one  year  (±  one 
month)  and  at  termination:  hematocrit, 
hemoglobin,  erythrocyte  count  total  and 
differential  leukocyte  counts,  platelet 
count  and  prothrombin  and  dotting 
times.  If  hematologic  evidence  of  anemia 
is  present  at  one  year,  reticulocyte 
counts  must  be  performed  within  one 
week  of  the  determination.  In  addition 
to  the  tests  listed  above,  if  any  interim 
clinical  observations  suggest  that  other 
tests  are  necessary  to  assess  the  heelth 
status  of  test  animals,  the  appropriate 
tests  must  be  conducted.  In  the  event 
that  any  of  the  predesignated  animals 
does  not  survive  12  months,  another 
animat  selected  by  statistical 
randomization  from  the  remainder  of  the 
appropriate  test  group  can  serve  as  a 
replacement 

Note.  ■■  Predesigns  ted  means  that  the 
animal  has  been  selected  to  undergo  this  test 
by  a  specified  randomization  procedure  prior 
to  initiation  of  the  study. 


(iii)  Interim  kill  The  tester  may  kill 
predesignated  animals  (other  than  those 
predesignated  for  hematological  test  in 
paragraph  (b)(l)(ii)  of  this  section  at  any 
time  during  the  study,  provided  that  he 
(she)  increased  the  number  of  animals 
started  in  the  study  at  least  by  the 
number  scheduled  or  anticipated  to  be 
killed  before  the  end  of  the  study. 

(iv)  Killing  of  test  animats.  Animals 
which  appear  during  the  study  as 
moribund  injured,  or  weak,  and  not 
expected  to  survive  to  the  next 
observation,  must  be  killed  to  preclude 
the  loss  of  tissues  from  cannibalism 
and/or  autolysis.  Animals  surviving  to 
the  termination  of  the  study  must  also 
be  killed.  A  technical  employee  must 
obtain  blood  samples  for  hemotologic 
determinations  from  each  animal 
immediately  before  it  is  killed  or  as  it  is 
billed.  The  method  used  for  killing  must 
be  humane  and  the  same  throughout  the 
study.  The  tester  must  select  a  method 
of  killing  which  will  not  produce 
interfering  pathologic  lesions. 

(2)  Pathology  procedures.  A  Board- 
certified  or  Board-eligible  pathologist,  as 
specified  in  $  772.113-l(e)(l)(i).  must  be 
responsible  for  the  planning  and 
conduct  of  all  pathology  procedures  and 
histopathology  examinations,  as  well  as 
for  the  final  interpretation  of  all  . 
pathology  data.  Other  doctorate 
pathologists,  as  specified  in  }  772.113- 

l(e)(l)(ii).  are  also  acceptable  for 
conducting  procedures  in  their 
disciplines  of  specialization,  under  the 
direct  supervision  of  a  Board-Certified 
or  Board-Eligible  pathologist  as 
specified  in  }  772.n3-l(e)(l)(i). 

Note.— Direct  supervision  means  thet  the 
supervisor  is  immediately  available  for 
consultation,  as  necessary.  This  consultation 
may  be  done  in  person  or  by  teiephonav 

(i)  Cross  necropsy.  (A)  Qualified 
palholrgists.  as  specified  in  {  772.113- 
1[«)(2)(1).  must  perform  or  personally 
supervise  the  necropsies.  Other 
appropriately  trained  technical 
employees,  as  specified  in  i  772.113- 
1(*)(3)(I).  may  assist  in  the  necropsy. 

Note.  Personal  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation  at  the  site. 

(B)  Animals  must  be  neempsied  as 
soon  as  possible  after  death  but  no  later 
than  IS  hours  after  death.  If  necopsy 
cannot  be  performed  immediately  after 
the  animal  Is  killed  or  found  dead,  a 
ter  hrucai  employee  must  immediately 
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refrigerate  (but  not  freeze)  the  animal  at 
tempera turea  low  enough  to  minimize 
tissue  autolysis  (4-8*  C).  Animals  found 
daad  upon  routine  riinirsl  examination 
must  be  necropsied  as  soon  as  possible 
to  salvage  useable  tissues. 

(C)  The" gross  necropsy  must  include 
an  initial  physical  examination  of  the 
external  surfaces  and  all  orifices 
followed  by  an  internal  examination  of 
tissues  and  organis  in  situ.  The 
examination  must  include  the  following: 
external  and  internal  portions  of  all 
hollow  organs:  cranial  cavity  and 
external  surfaces  of  the  brain  and  spinal 
cord;  nasal  cavity  and  paranasal 
sinuses:  neck  with  its  associated  organs 
and  tissues:  thoracic,  abdominal,  and 
pelvic  cavities  with  their  associate 
organis  and  tissues;  and  the  muscular/ 
skeletal  carcass.  The  urinary  bladder 
»Tirt  lungs  must  be  Inflated  with  a  proper 
fixative  to  allow  for  better  gross 
examination  and  preservation. 

(□)  The  person  responsible  for  the 
gross  necropsy  must  record  all  gross 
necropsy  findings  in  accordance  with 
f  772.113-1  (k)(2). 

(ii)  Tissue  preserration.  A  technical 
employee  must  immediately  preserve  all 
tissues  and  organs  from  all  test  animals 
In  ten  percent  (10%)  buffered  formalin  or 
another  recognized  and  accepted 
fixative  appropriate  for  the  specific 
tissue(s).  Sections  from  the  following 
tissues  from  all  teal  animals  regardless 
of  their  time  of  death  must  be  properly 
preserved  for  routine  microscopic 
examination: 

(A)  All  gross  lesions  (with  a  marg;n  o 
normal  tissue): 

(B)  Brain  (minimum  of  one  section 
each  from  the  forebrain,  midbrain,  and 
hindbrain); 

(C)  Eyes  and  contiguous  Harderian 
glands: 

(D)  Pituitary  gland: 

(E)  Major  salivary  glands,  thymus, 
thyroid  with  parathyroid,  mammary 
glands:  ZymbaFs  gland  {if  present): 

(F)  Oral  mucous  membrane  (including 
random  sections  from  tongue,  buccal, 
and  alveolar  mucosa,  pharynx,  and 
nasopharynx); 

(G)  Heart  and  aorta: 

(H)  Trachea:  lungs  with  the  mainstera 
bronchi; 

(I)  Esophagus,  stomach,  small 
intestines  and  large  intestine  (cecum, 
colon,  and  rectum): 

(J)  Adrenal  glands,  pancreai.  Uver 
(minimum  of  two  lobes),  gsll  bladder  (if 
present),  spleen: 

(K)  Kidneys,  urinary  blsdder. 

(L)  Representative  lumph  nodes 
(including  those  draining  any  neoplasm 
and  those  with  grots  chsnges): 

(M)  Bone  including  marrow  from  the 
sternum,  vertebra  and/or  tibiofemoral 
joint 

(N)  Skeletal  muscle: 


(O)  For  males:  testes,  prostate,  and  all 
other  accessory  sex  organs; 

(P)  For  females:  vagina,  corpus  and 
cervix  uteri,  ovaries,  and  fallopian 
tubes. 

(Hi)  Preparation  of  tissue  for 
microscopic  examination.  A  pathologist 
or  a  technical  employee,  as  specified  in 
i  772.113-l(e)(3)(Q.  must  prepsre  all 
specimens  tar  microscopic  examination. 

(A)  Tissue  fixation  and  trimming.  A 
technical  employee  must  fix  tissues  for 
ths  appropriate  time  for  the  fixative 
utilized.  A  pathologist  must  perform  or 
directly  and  personally  supervise  tissue 
trimming.  Routinely,  tissues  must  be 
trimmed  to  e  thickness  of  no  more  than 
0.4  cm  for  subsequent  processing. 
Parenchymal  organs  must  be  trimmed  to 
allow  for  the  largest  surface  area 
possible  for  subequent  microscopic 
examination.  Hollow  organs  must  be 
trimmed  to  allow  for  a  cross  section 
mount  from  mucosa  to  serosa.  Lymph 
nodes  must  be  bisected  through  the 
hiius,  if  possible. 

(B)  Slide  preparation.  A  technical 
employee  must  cut  tissues  routinely  at  a 
thickness  of  three  to  six  mi  era  (3  to  6  p), 
in  no  case  exceeding  lOp.  All  tissues 
must  be  stained  routinely  with 
hematoxylin  and  eosin  (HfcE).  EPA 
encourages  the  use  of  special  stains 
appropriate  to  the  specific  neoplasm^ 
lesion,  or  tissue.  Multiple  sections  (step 
cuts)  must  be  made  on  each  tissue  or 
organ  that  contains  gross  evidence  of  a 
neoplasm  or  lesion  sad  on  each  tissue  or 
organ  in  which  •  metastasis  may  be 
anticipated.  The  tester  must  identify  all 
blockj  and  microscopic  slides  by 
references  to  the  animal's  specific 
identification  number  and  must  preserve 
and  hold  them  in  accordance  with 

5  772.11(M(j)(2). 

(iv)  Microscopic  examination  and 
evaluation.  (A)  Qualified  pathologists  as 
described  in  f  772.1  J3-1  (e)(1).  must 
perform  the  microscopic  examination 
and  evaluation  with  subsequent 
diagnosis.  The  same  pathologist  must 
examine  and  evaluate  all  microscopic 
slides  [roas  all  test  animals  of  a  given 
spades. 

(B)  Microscopic  examination  must  be 
performed  on  all  tissues  described  in 
paragraphs  (bMZ)(ii).  (b)(2)(v).  and 
(b)(2)(vij  of  (his  section.  The  pathologist 
Oust  record,  document,  and  report  all 
microscopic  findings  including  all 
abnormalities,  lesions,  neoplasms, 
metastatic  tumors  and  their  anatomic 
locations  in  accordance  with  |  772.113- 

l(k>(2). 

(v)  Additional  examination.  All 
adverse  health  effects,  including  non- 
oncogenic  effects,  observed  during  the 
course  of  the  (tody  must  be  examined. 
When  there  is  clinical  evidence 
suggesting  specific  toxicologic  or 


pharmacologic  effects,  including  non- 
oncogenic  effects,  the  necropsy  and 
microscopic  examinations  of  the 
suspected  target  organs  must  be 
conducted  in  greater  detail.  For 
example,  when  there  is  clinical  evidence 
of  neurologic  effects,  multiple  sectie  ns 
from  brain,  spinel  cord,  and  nerves  must 
be  examined. 

(vi)  Special  examinations.  (A) 
Additional  sections,  as  specified  below, 
must  be  microscopically  examined  from 

1  minim.irt.  uf  leu  Auujmu*  vcicbUM 

randomly  from  the  long-term  *  urvivon 
of  each  test  group  and  In  all  animals  is 
which  clinical  or  grossly  observable 
evidence  of  disease  is  present  If 
microscopic  examination  reveals 
evidence  of  disease  in  any  of  the  tissues, 
then  these  target  tissues  must  be 
examined  in  all  test  animals. 

(B)  The  necropsy  and  microscopic 
examinations  must  include,  in  addition 
to  those  tissues  listed  in  paragraph 
(b)(2](U)  of  this  section,  the  following: 

(1)  in  a  feeding  study:  nasal  cavity: 
paranasal  sinusZs:  nasopharynx. 

(2)  In  an  inhalation  study:  multiple 
sections  of  the  upper  respiratory  tract; 
nares:  nasal  cavity*,  paranasal  sinuser. 
hypopharynx-laiynx. 

(J)  in  a  dermal  study,  skin  (normal); 
skin  from  sites  of  skin  painting. 
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PROTOCOL 


Special  Test  No.  3: 


Reproductive  Effects  Study  (772.  116-3),  Rodent^ 


|  772.1 16-3  Reproductive  effects  test 
standards. 

(a)  Study  design.  (1)  Species.  Testing 
must  be  performed  in  at  least  one 
mammalian  species  which  may  be  the 
same  as  one  of  the  two  species  used  in 
the  teratogenic  effects  study  pursuant  to 
]  772.116-2  of  this'Subpart.  The  rat  is 
preferred. 

(2)  Number  and  sex  of  animals.  In 
testing  with  rodents,  each  dose  and 
control  group  must  contain  enough 
females  to  produce  approximately  20 
litters  (20  sampling  units)  at  each 
breeding,  assuming  typical  mating  and 
fertility  for  the  strain.  At  least  10  fertile 
males  per  dose  in  the  first  mating  of  the 
F  generation  must  be  used. 

Subsequently  at  least  10  males  per  dose 
level  are  required. 

(3)  Number  of  doses  and  dose 
selection,  (i)  At  least  three  dose  level 
groups,  in  addition  to  the  control  group, 
must  be  tested. 

(ii)  The  highest  dose  level  must 
produce  an  observable  toxicological  or 
pharmacological  effect  in  the  teat 
animals,  hut  not  cause  more  then  10 
percent  fatalities.  This  level  must  be 
higher  than  that  expected  for  human 
exposure.  - 

fiii]  The  lowest  dose  level  must 
produce  no  observable  adverse  effects. 

(4)  Control  group.  Concurrent  control 
groups  are  required  as  follows: 

(i)  A  vehicle  control  group  is  required 
if  a  vehicle  is  used  m  administering  the 
test  substance.  If  there  are  insufficient 
data  on  the  toxic  properties  of  the 
vehicle  used  in  administering  the  test 
substance,  a  separate  control  group 
receiving  no.-chemical  treatment  is  also 
required. 

pi)  If  no  vehicle  is  used  in 
administering  the  test  substance,  a 
separate  control  group  receiving  a  sham 
treatment  (e.g..  physiological  saline)  is 
required. 

(5)  Haute  of  administration.  To  the 
extent  possible,  route(s)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  The  test  rules  in  Part  771  will 
specify  the  route(s)  to  be  employed  for  a 
particular  chemical. 


(6)  Duration  of  testing,  (i)  The  test 
substance  must  be  administered  to  two 
generations  of  animals.  F.  and  Ft.  A 
third  generation  of  animals.  F„  will  be 
exposed  to  the  test  substance  in  utero 
and  through  nursing. 

(ii)  Dosing  of  animals  in  the  F. 
generation  must  begin  as  soon  as 
possible  after  weaning  and 
acclimatization,  and  in  any  case  before 
the  animals  are  6  weeks  old.  The  test 
substance  must  be  administered  daily  to 
the  F,  generation.  Dosing  must  continue 
until  all  Ft  generation  animals  have 
been  weaned.  ' 

('if)  Dosing  of  the  animals  selected 
from  the  Ft  generation  for  breeding  must 
begin  as  soon  as  the  animals  are 
weaned  (approximately  30  days  after 
birth).  The  test  substance  must  be 
administered  daily  to  these  animals, 
dosing  must  continue  until  30  days  after 
all  Fa  animals  have  been  weaned. 
(Dosing  of  animals  from  F,  generation  is 
not  required  if  they  have  not  been 
■elected  for  breeding). 

(b)  Study  conduct  \\)  Breeding.  Alter 
the  F.  generation  animals  such  as 
rodents  and  lagomorphs  have  received 
the  test  substance  for  at  least  100  days, 
they  must  be  bred  to  produce  the  Fi 
generation.  Appropriate  numbers  of 
males  and  females  must  be  selected  at 
random  from  different  litters  of  the  F» 
generation  for  breeding.  After  the  test 
substance  has  been  administered  to 
these  animals  for  at  least  120  days,  they 
must  be  bred  to  produce  the  Ft 
generation.  Figure  1  of  the  Appendix 

indicates  an  acceptable  breeding  and 
doting  schedule. 

(2)  Animal  care.  Pregnant  females 
must  be  caged  separately  and  furnished 
with  seating  materials. 

(3)  Observations.  The  requirements 
for  observation  of  animals  as  specified 
in  Sobpart  A.  |  772.10O-2(b)(6)  apply  to 
Subpart  F. 

(T)  Frequency.  Each  animal  must  be 
observed  for  effects  as  long  as  it  is  being 
exposed  to  the  test  substance.  Animals 
must  be  observed  as  frequently  as 
necessary  to  obtain  the  data  required  by 
paragraph  (c)  of  this  section  and 
Subpart  A  Section  '"2  100-2  (b)(6). 


(ii)  Growth  and  delivery  data.  The 
weight  of  each  weanling  must  be 
recorded  weekly  to  weight  maturity  and 
monthly  thereafter,  the  dates  ot 
delivery  must  be  recorded. 

(iii)  Maternal  data  Obeer/stion  suit 
be  made  of  the  general  condition  red 
behavior  of  mothers,  including  nesting 
and  nursing.  Any  abnormalities  must  be 
recorded. 

(iv)  Paternal  data.  Measurments  must 
be  made  of  spermatogenesis  of  all  males 
in  the  Ffc  Fu  and  F,  generations  used  to 
produce  the  subsequent  generations. 
Such  measurements  should  be 
undertaken  with.1  one  week  after 
breeding.  In  addition,  or  as  an 
alternative,  his  tope  thology 
examinations  of  the  tests,  a a  indicated 
in  paragraph  (c](ll)  of  this  section,  must 
be  undertaken.  Additional  useful 
information  may  be  obtained  by 
histopathoiogy  examinations  of  the  tests 
of  males  in  the  F,  and  Fi  generations, 
particularly  those  males  used  for 
producing  the  subsequent  generations.  If 
spermatogenesis  or  histopathoiogy  of 
tests  is  evaluated  in  males  in  the  F.  and 
F>  generations,  such  males  should  be  of 
the  same  approximate  age  and  shouid 
have  been  dosed  for  the  same 
approximate  length  of  time  as  males 
;ised  in  the  F,  generation  (at  the  time  the 
Fj  generation  males  were  examined). 

(v)  Litter  data.  All  Utters  must  be 
examined  as  soon  as  possible  after 
delivery.  Where  possible,  effort  should 
be  made  to  prevent  cannibalism  of 
young.  The  following  must  be  recorded: 
Litter  size:  number  of  stillborn:  and 
number  of  Uve  births.  Viability  counts 
and  pup  weight  must  be  recorded  at 
birth,  four  days  after  birth,  and  wea>-  .  g. 
Additional  viability  counts  between  the 
fourth  day  and  weaning  are  required  for 
non-rodents.  Any  physical  or  behavioral 
abnormalities  must  be  recorded. 

(4)  Gross  necropsy  end 
histopathoiogy.  (i)  generation.  Ten 
males  and  25  females  from  each  dose 
level  and  the  control  group  must  be 
subjected  to  a  complete  gross  necropsy 


(a)  Special  Test  No.  3  uses  rodent  as  the  animal,  price  is  based  on  rat. 
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•nd  histopathology  examination.  The 
animals  must  be  chosen  from  the  F, 
generation  animals  used  to  produce  the 
Fa  generation.  The  animals  must  be 
sacrificed  at  the  end  of  the  required 
period  of  dosing.  The  necropsy  and 
histopalhology  examination  must 
include  examination  of  the  reproductive 
organs. 

(ii)  Ft  and  Ft  generation.  A  complete 
gross  necropsy  and  histopathology 
examination  must  be  conducted  on  five 
randomly  selected  weanlings  of  each 
sex  from  each  test  group  (dose  level  and 
sex)  in  each  generation  (Fi  and  Fa). 

(iii)  Conduct  of  examinations.  All 
examinations  must  be  conducted  by  or 
under  the  supervision  of  a  qualified 
pathologist  The  standards  set  forth  in 
|  772.100-2(b](lJ  and  (7).  Subpart  A 
Apply. 

(c)  Data  reporting  and  evaluation.  The 
tester  must  submit  to  CPA  the  following 
reports: 

-rStudy  Plan"  as  required  in  }  772.100- 
2(b)(2).  Subpart  A; 

"Interim  Quarterly  Summary  Reports" 
outlining  the  current  status  of  the  study 
including  any  significant  findings;  and  a 
"Final  Test  Report". 

In  addition  to  the  basic  information 
required  by  f  772.100-2(b)(8).  Subpart  A, 
the  "Final  Test  Report"  must  include  the 
following  information,  presented  in  the 
format  specified: 

(1)  Test  protocol,  (i)  The  rationale  for 
species  and  strain  selection:  and 

(ii)  The  rationale  for  selection  for  the 
dosage  levels:  dosage  levels  must  be 
reported  as  mg/lcg/ day  as  well  aa  ppm. 

(2)  Animal  data.  For  all  means  in  the 
data  required  in  this  subparagraph,  such 
means  must  be  accompanied  by  the 
standard  deviation. 

(i)  Female  data.  The  following 
information  relating  to  the  reproduction 
of  each  female  must  be  supplied  in 
tables,  with  footnotes  and  description 
where  appropriate: 

(A)  For  each  animal:  Date  of  delivery; 
and  unusual  or  abnormal  behavior 
during  estrous,  gestation,  or  delivery; 
and  fertility. 

(B)  Cumulative  data  showing  means 
for  controls  and  each  dose  level  group  in 
the  F«  and  Ft  generation:  the  gestation 
index:  approximate  duration  of 
gestation:  and  number  and  percent  of 
animals  showing  behavioral 
abnormalities  in  connection  with 
reproductive  activity. 

(C)  For  each  mother  Its  identification 
number:  any  abnormalities  in  nesting  or 
nursing:  total  number  of  offspring  per 
litter  number  and  percent  of  live  and 
dead  offspring;  and  general  condition  of 
offspring  and  mother  through  weaning. 


(D)  For  each  dose  level  and  control 
group  in  the  F.  and  Fi  generation:  The 
fertility  index:  average  size  of  litter 
average  number  of  dead  and  live 
offspring  per  litter  and  number  and 
percent  of  mothers  showing  behavioral 
abnormalities  in  nesting  and  nursing. 

(ii)  Male  data.  For  each  male 
evaluated  for  spermatogenesis  in 
accordance  with  paragraph  (b)(3)(iv)  of 
this  section:  identification  number  and 
the  results  of  the  evaluation 

(iii)  Litter  data  on  preweanling 
animals.  The  following  Utter  data  on 
preweaniing  animals  must  be  supplied 
in  tables,  with  footnotes  and 
descriptions  where  appropriate: 

(A)  For  each  lilts —  arranged  by  dose 
level  and  generation:  Total  litter  size: 
number  and  percent  of  stillborn:  number 
and  percent  of  live  births:  viability 
index:  lactation  index:  weekly  viability 
counts  and  weekly  weight  of  each  pup 
from  day  4  of  life  to  weaning:  and 
number  and  nature  of  physical 
abnormalities  observed. 

(B)  For  each  dose  level  and 
generation:  Mean  weekly  weight  of  all 
pups  from  day  4  of  life  to  weaning; 
number  and  percent  of  pups  with 
physical  or  behavioral  abnormalities: 
number  and  percent  of  pups  surviving  at 
birth.  1  week,  and  3  weeks:  and  mean 
viability  and  lactation  indices. 

(iv)  Litter  data  on  postweanling  and 
mature  animals,  the  following 
informaiton.  arranged  by  test  group 
(dose  level  and  sex),  must  be  supplied  in 
tabular  form  (unless  adequate 
justification  is  supplied  to  present  these 
data  in  another  form): 

(A)  For  each  animal:  Its  identification 
number  its  age  at  the  beginning  of  the 
study:  its  age  at  death  and  manner  of 
death:  and  its  weight,  as  measured 
weekly  through  1  month  of  age  and 
monthly  thereafter. 

(B)  Cumulative  data  showing  means 
for  each  control  and  test  group:  The 
weekly  or  monthly  weights:  and  the 
number  and  percent  of  animals  with 
behavioral  abnormalities. 

(3)  Cross  necropsy  data.  The 
following  test  information,  arranged  by 
test  groups  (dose  level  and  sex)  must  be 
reported: 

(i)  Data  showing  the  identification  of 
any  animal  for  which  any  gross 
abnormality  or  lesion  was  observed, 
and  containing  for  each  such  animal  a 
description  of  each  abnormality  or 
lesion.  Cross  abnormalities  or  lesions 
observed  repeatedly  in  gross  necropsies 
need  be  described  only  once  and 
thereafter  may  be  described  by 
reference. 

(ii)  Data  showing  the  number  of 
animals  affeced  by  esch  type  of 


abnormality  or  lesion:  and  the  number 
of  animals  in  which  any  abnormality  or 
lesion  was  observed. 

(4)  Evaluation,  (i)  Evaluation  of  the 
results  with  respect  to  all  toxic  or 
pharmacological  effects,  including: 

(A)  An  evaluation  of  the  relationships, 
if  any,  between  exposures  to  the  test 
substance  and-the  incidence  and 
severity  of  effects  (including  effects  on 
reproduction,  behavior,  tumors  and 

mrut  mnr»»l(»yl 

(B)  An  indication  of  the  dosage  level 
at  which  no  toxic  effects  attributable  to 
tne  test  substance  would  appear. 

(ii)  Statistical  analyses  must  be 
performed  to  assist  in  the  reporting  and 
evaluation  of  data.  All  statistical 
methods  used  must  be  identified  by 
reference  and/or  fully  described. 
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PROTOCOL 


Special  Test  No.  3:  Teratogenic  Effects  Study  (772.116-2),  Rodent^3^ 


!  772. IIS- 2  Teratogenic  effects  test 
standard. 

(a)  Study  design.  ( i )  Species  and 
strain.  Testing  must  be  performed  in  at 
least  two  mammalian  species.  The  rat 
mouse,  hamster,  or  rabbit  are 
acceptable.  Other  spedes  may  be  used 
if  adequate  justification  is  supplied.  One 
species  must  be  the  same  as  the  species 
used  in  the  reproductive  study.  Strains 
with  low  fecundity  must  not  be  used. 
Historical  teratogenic  data  for  the 
specific  strain  tested  must  be  submitted. 

(2)  Sex  and  age.  All  test  and  control 
animals  must  be  young,  mature, 
pregnant  females  of  uniform  age.  si2e. 
and  parity.  Prima  gravida  females  are 
preferred. 

(3)  Control  groups.  Concurrent  control 
group(s)  are  required  as  follows: 

(I)  A  positive  control  group  is 
required,  unless  historical  data  from  the 
laboratory  performing  the  test  are 
submitted  which  demonstrate  that  the 
strains  of  animals  being  used  are 
sensitive  to  known  teratogenic  agents. 

(ii]  A  vehicle  control  group  is  required 
if  a  vehicle  is  used  in  administering  the 
test  substance.  In  addition,  if  there  are 
insufficient  data  on  toxic  properties  of 
the  vehicle  used  in  administering  the 
test  substance,  an  untreated  (negative) 
control  group  receiving  a  sham 
treatment  (e.g„  physiological  saline)  is 
also  required. 

(iii)  If  no  vehicle  is  used  in 
administering  the  test  substance,  a 
separate  control  group  receiving  a  sham 
treatment  (e.g..  physiological  saline)  is 
required. 

(4)  Number  of  animals.  Each  test  and 
control  group  must  include  20  or  more 
pregnant  females  for  rat.  mouse,  and 
hamster,  and  at  least  1 2  pregnant 
females  for  rabbit 


(5)  Duration  of  test  and  time  of 
delivery.  (1)  The  test  subtance  must  be 
administered  daily  beginning  at  or 
before,  the  time  of  implantation  end 
continuing  through  the  period  of  major 
organogenesis.  Exposure  of  each  species 
must  encompass  the  gestation  period  up 
to  the  day  before  term. 

(ii)  Fetuses  must  be  delivered  by 
cesarean  section  approximately  1  day 
prior  to  term. 

(iii)  Females  (parents)  must  ordinarily 
be  sacrificed  at  time  of  cesarean  section 
unless  conditions  indicate  earlier 
sacrifica  as  required  by  paragraph  (ii)  of 
this  section. 

(6)  Dosage,  (i)  At  least  three  dosage 
levels  must  be  tested  in  addition  to  the 
control(s). 

(ii)  The  highest  dosage  level  must 
induce  some  fetal  or  maternal  toxicity, 
as  demonstrated  by  body  weight 
reduction  or  other  toxic  signs,  but  not 
cause  more  than  10  percent  maternal 
fatalities.  This  level  must  be  higher  than 
that  expected  for  human  exposure. 

(Ui)  The  intermediate  dose(s)  must  be 
spaced  logarithmically  (or  at  some 
approximate  comparable  point}  between 
tbe  high  end  low  dosage  level  and  must 
induce  soma  observable  fetal  effects 
attributable  to  the  test  substance,  when 
possible. 

(iv)  The  low  dosage  level  must  induce 
no  obaervable  adverse  effects 
attributable  to  the  test  substance. 

(v)  The  dose  administered  to  each 
animal  must  be  based  on  the  individual 
animal's  body  weight  on  the  first  day  of 
test  substance  administration. 

fvi)  Dosing  must  be  scheduled  at 
approximately  the  same  time  during  the 
day. 


(7)  Route  of  administration.  To  the 
extent  possible,  route(s)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  The  test  rules  in  Part  771  will 
specify  the  route(s)  to  be  employed  for  a 
particular  chemical. 

(b)  Study  conduct  (1)  Animal  care. 
Food  and  water  must  be  provided  ad 
libitum.  Pregnant  females  must  be 
provided  nesting  materials  or 
justification  for  not  providing  such 
material  must  be  submitted.  Animals 
may  be  individually  caged  or  group 
caged. 

(2)  Observation,  (i)  The  requirements 
for  observation  of  animals  as  specified 
in  Subpart  A.  j  772.100-2(b)(6)  apply  to 
Subpart  F.  Each  such  observation  must 
be  made  by  an  appropriately-trained 
observer,  who  must  note  and  record 
behavioral  abnormalities,  and  all 
clinical  signs  of  toxicity,  including 
mortality. 

(ii)  Any  female  showing  sign*  of 
abortion  or  premature  delivery  must  be 
sacrificed  on  the  day  such  evidence  is 
observed.  These  animal*  must  be 
analyzed,  and  all  observations  reported 
separately. 

(iii)  Females  must  be  weighed  at  the 
„rst  day  of  test  substance 
administration  and  at  sacrifice. 

(3)  Necropsy,  (i)  Immediately  after  the 
female  is  sacrificed,  the  uterus  must  be 
excised  and  weighed,  then  examined  for 
fetal  resorption,  number  of  live  fetuses 
and  number  of  dead  or  resorbed  fetus'.. 
The  litter  weight  of  live  fetuses  must  be 
determined. 

(ii)  One-haif  of  each  litter  must  be 
examined  for  skeletal  anomalies,  and 
the  remaining  one-half  of  each  litter 
trust  be  examined  for  soft  tissue 
anomalies. 


(a)  Special  Test  No.  3  must  be  performed  in  two  rodents,  price  is  based  on  a 
single  species  rat  study. 
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(lii)  External  and  sol.  tissue 
examination  of  the  fetuses  must  be 
performed  by  or  under  the  supervision 
of  an  individual  experienced  and 
suitably  trained  interatogenic  studies. 
The  sex  of  each  fetus  must  be 
determined,  if  possible.  Cross 
observations  of  the  skeleton  and 
external  and  internal  organs  must  be 
made  with  the  aid  of  a  dissecting 
microscope  (or  other  instrument 
providing  similar  magnification).  The 
internal  gross  morphology  must  be 
examined  by  sectioning  through  soft 
tissues  (using  razor  blade  sectioning  or 
comparable  techniques). 

(iv)  The  necropsy  data  must  be 
recorded  and  reported  in  accordance 
with  paragraph  (3)  of  this  section. 

(v)  Entire  fetuses  must  be  preserved 
and  held  in  accordance  with  i  772.110- 
l(j).  Subpart  B. 

(c)  Data  reporting  and  evaluation.  In 
addition  to  the  basic  information 
required  by  §  772.100-2(b)(8).  Subpart  A. 
the  final  test  report  must  include  the 
following  information,  presented  in  the 
format  specified: 

(1)  Test  protocol.  Rationale  for 
selection  of  the  species  and  strain  used. 

(1)  Dose  levels  (expressed  as  mg/kg  of 
body  weight  per  day)  administered,  and 
the  rationale  for  their  selection:  and  the 
number  of  days  of  tests  substance 
administration. 

(ii)  Route  and  method  of 
administration  utilized  and  the  rationale 
for  selection  if  other  than  oral 
intubation. 

(iii)  Positive  control  data  or  historical 
data  from  the  Laboratory  performing  the 
test  which  demonstrate  the  sensitivity  of 
the  strains  being  used. 

(iv)  Justification  statement  for  not 
providing  nesdng'materials  fcr 
pregnanat  females,  if  such  materials 
were  not  provided. 

(2)  Maternal  data,  (i)  The  following 
information,  arranged  by  test  groups, 
must  be  supplied  in  tabular  form: 

(A)  Data  showing,  for  each  animal: 

(7)  Its  identification  number; 

[2]  Its  age  (or  approximate  age)  at  the 
start  of  the  test: 

(3)  Data  of  caesarian  section  and 
sacrifice; 

(*)  Body  weight  on  first  day  of  dosing: 
(5)  Ils  body  weight  at  sacrifice  (actual, 
and  corrected  (by  subtracting  gravid 
uterus)); 

(d)  The  body  weight  change  based  on 
the  foregoing  weight  measurements:  and 


(7)  Any  signs  of  abortion  or  premature 
delivery. 

(B)  Data  showing,  for  each  dose  level: 

[1 )  The  number  of  animals  initially  on 

study: 

(3)  The  number  and  percent  that  died: 

(3)  The  number  and  percent  that  were 
pregnant;  and 

[4]  The  average  maternal  body  weight 
change. 

(ii)  The  following  test  information 
must  be  supplied  in  any  appropriate 
form:  A  description  of  all  observed  signs 
of  toxicity  accompanied  by  the  animal's 
identification  number,  test  group,  and 
date(s)  of  observation. 

(3)  Fetal  data.  When  an  anomaly  is 
difficult  to  describe,  a  photograph  of  it 
may  be  submitted.  All  means  must  be 
accompanied  by  standard  deviation. 

The  following  information  arranged  by 
test  group  must  be  supplied  in  tabular 
form: 

(i)  Numerical  data  showing,  for  each 
litter 

(A)  Identification  numbers; 

.(B)  Number  and  percent  of  live 
fetuses; 

(C)  Average  live  fetal  weight: 

(D)  Number  of  each  sex  if 
determined; 

(E)  Number  and  percent  of  dead  and 
resorbed  fetuses; 

(F)  Number  of  implantations:  and 

(G)  Number  and  percent  of  fetuses 
with  any  soft  tissue  of  skeletal 
abnormality. 

(ii)  Anomaly  data  showing,  for  each 
litter 

(A)  Identification  number(s): 

(B)  Number  of  fetuses  examined  by 
'necropsy. 

(C)  Number  and  percent  of  fetuses 
having  soft  tissue  anomalies; 

(D)  Number  of  fetuses  examined  for 
skeletal  aromalies; 

(E)  Number  and  percent  of  fetuses 
having  skeletal  anomalies:  and 

(F)  Incidence  and  a  full  description  ol 
each  type  of  anomaly. 

(iii)  Cumulative  data  showing,  for 
each  dose  level: 

(A)  Identification  of  the  dose  level 
group; 

(B)  Number  of  litters  examined: 

(C)  Number  of  implantations  per  litter 

(D)  Average  number  of  live  fetuses 
per  litter 

(E)  Average  of  live  fetal  weights: 

(F)  Percent  of  dead  and  resorbed 
fetuses  per  litter 


(G)  Number  and  percent  of  fetuses 
bearing  anomalies  of  each  kind 
observed: 

(H)  Number  and  percent  of  fetuses 
bearing  any  anomaly. 

(I)  Number  and  percent  of  abnormal 
fetuses  per  litter,  and 

(J)  Number  and  percent  of  litters 

- - 

anuu.aiOUa  ictuoc** 

(4)  Evaluation.  The  litter  or  dam  is  an 
accepted  unit  for  evaluation.  Data  on 
individual  fetuses  with  anomalies 
should  also  be  considered. 

(i)  Evaluation  of  the  results  with 
respect  to  observed  effects,  must 
include: 

(A)  An  evaluation  of  the  relationship, 
if  any.  between  exposure  to  the  test 
substance  and  the  anomalies  and  all 
other  toxic  signs  observed:  and 

(B)  An  indication  of  the  dosage  level 
at  which  no  toxic  effects  attributable  to 
the  test  substance  would  appear. 

(ii)  Statistical  analyses  must  be 
performed  to  assist  in  the  reporting  and 
evaluation  of  data.  All  statistical 
methods  used  should  be  identified  by 
reference  and/or  fully  described. 


Cifc  Systems,  Jhc. 


PROTOCOL 


Special  Test  No.  3:  Combined  Chronic  Toxicity  and 
Oncogenic  Effects  Oral  Study,  Rodent 


(No  standard  protocol  available) 


(a)  Special  Test  No.  3  uses  rodent  as  the  animal,  price  is  based  on  rat. 
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£ife  System,  Jhc. 


PROTOCOL 


Special  Test  No.  3:  Combined  Reproduction/Teratogenic 
Effects  Study,  Rodent^ 


(No  standard  protocol  available) 


(a)  Special  Test  No.  3  uses  rodent  as  animal,  price  is  based  on  rst. 


PROTOCOL 


(a) 


Test  No.  4:  Acute  Inhalation  Toxicity  Study  (772.112-23),  Rodent 


}  772. 112-23  Acute  Inhalation  toxicity 
study. 

(a)  Study  design.  (1)  Species,  sex.  and 
uge.  Testing  be  performed  With  the 
laboratory  rat.  Young  adult  male  and 
female  animals  must  be  used. 

(2)  Member  of  animals  and  selection 
of  dose  levels,  (i)  A  trial  test  is 
recommended  for  the  purpose  of 
establishing  a  dosing  regimen  which 
must  include  one  dose  level  higher  than 
the  expected  L Cm  and  at  least  one  dose 
level  below  the  expected  LCm.  If  data 
based  on  testing  with  at  least  S  animal' 
per  sex  are  submitted  showine  that  no 

toxicity  is  evident  at  5  mg/1,  no  further 
testing  at  other  dose  levels  is  necessary. 
If  mortality  is  produced,  the 
requirements  of  paragraph  (a)(2)(ii)  of 
this  section  apply. 

(ii)  The  number  of  animals  per  dose 
level,  and  the  number  and  the  spacing  of 
dose  levies  must  be  chosen  to  produce 
test  groups  with  mortality  rates  between 
10  percent  and  90  percent,  and  to  permit 
calculation  of  the  LCm  with  a  95  percent 
confidence  limit  of  20  percent  or  less.  At 
least  4  dose  levels  of  the  test  substance, 
in  addition  to  controls,  must  be  tested. 
Though  the  greup  sizes  may  vary  for 
each  dose  leveL  the  group  must  contain 
an  equal  number  of  male  and  female 
animals.  • 

(3)  Duration  of  test  In  selecting  the 
exposure  period,  allowance  must  be 
made  for  changed  concentration 
equilibration  time.  Where  there  is  no 
difficulty  in  maintaining  a  steady 
concentration  of  the  test  substance  in 
the  chamberfs).  the  exposure  period 
must  be  at  least  1  hour.  Where  there  is 
some  difficulty  ir.  maintaining  a  study 
concentration  the  exposure  period  must 
last  up  to  4  hours.  The  animals  must  be 
observed  for  14  days,  or  until  ail  signs  of 
reversible  toxicity  subside,  whichever 
occurs  later. 

(4)  Use  of  solvent.  A  solvent  may  be 
added  to  the  test  substance,  if 
necessary,  to  help  generate  an  exposure 
atmosphere.  If  a  product's  labeling 
instructions  specify  the  use  of  a 
particular  solvent,  that  solvent  is 
preferred.  If  no  solvent  is  specified  in 
the  product's  labeling  instructions,  the 
solvent  if  any.  which  is  used  to 
formulate  the  product  should  be  used. 


Test  No.  4  uses  rodent  as  the 


(5)  Control  groups,  (i)  A  concurrent 
untreated  control  srouo  is  required. 

(ii)  If  any  solvent  other  than  water,  is 
used  in  generating  the  exposure 
atmosphere,  a  vehicle  control  group 
must  be  tested.  The  vehicle  control 
group  must  be  exposed  to  an 
atmosphere  containing  the  greatest 
concentration  of  solvent  present  in  any 
test  system. 

(b)  Study  conduct.  (1)  Exposure 
chamber  design  and  operation. 

(i)  Inhalation  exposure  techniques 
described  in  this  section  are  based  on 
the  use  of  whole-body  inhalation 
chambers  which  allow  the  experimental 
animals  to  receive  whole-body  dermal 
exposure  and  possible  large  oral 
exposure,  as  well  as  the  exposure  by 
inhalation.  In  some  cases,  the 
investigators  will  want  to  use  other 
Inhalation  exposure  techniques 
involving  face  masks,  head-only 
exposure,  intratracheal  instillation,  or 
other  similar  techniques  which  reduce  or 
preclude  added  dermal  and  oral 
exposures.  Some  alternative  techniques 
are  described  by  Phalea  1970.  When 
alternative  techniques  are  used,  the 
procedures  and  results  must  be  reported 
in  a  manner  similar  to  that  required  with 
the  use  of  whole-body  inhalation 
chambers. 

.  (ii)  Animals  must  be  tested  in  a 
dynamic  air  flow  exposure  chamber. 

The  chamber  design  must  be  chosen  to 
enable  production  of  an  evenly 
distributed  exposure  atmosphere 
throughout  the  chamber.  The  chamber 
design  also  should  minimize  crowding  of 
the  test  animals  and  maximize  their 
exposure  to  the  test  substance. 

(2)  Operation  measurements.  The 
following  measurements  must  be  taken 
with  care  to  avoid  major  fluctuations  in 
the  air  concentrations  or  major 
discrepancies  in  the  operation  of  the 
chambers. 

(•)  .■Mr  flow.  The  rate  of  air  flow 
through  the  chamber  must  be  measured 
continuously. 

(ii)  Chamber  concentrations.  (A) 

Nominal  concentrations  must  be 
calculated  for  each  run  by  dividing  the 
amount  of  the  test  substance  used  for 
the  generating  system  by  the  air  flowing 
thrniigh  the  chamber  during  the 

animal,  price  is  based  on  rat. 
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(B)  Actual  chamber  concentration* 
muei  be  determined  by  temples  of 
chamber  air  taken  near  to  the  breathing 
zone  of  the  animals  as  frequently  as 
necessary  to  obtain  an  averaged 
integrated  external  exposure  which  is 
representative  of  the  entire  exposure 
period.  The  system  used  to  generate  the 
vapor,  gas.  or  aerosol  should  be  such 
that  the  chamber  concentrations  and 
particle  size  distributions  are  controlled 
under  stable  conditions,  reflecting  the 
current  state-of-the-art.  and  should  not 
vary  in  a  range  greeter  than  30  percent 
of  the  average  (range /mean  equal  to  or 
less  than  30  percent). 

(iii)  Temperature  and  Humidity.  The 
temperature  must  be  maintained  at 
24  a:  2*  C  and  the  humidity  within  the 
chamber  at  40-60  percent.  Both  must  be 
monitored  continuously. 

-  (iv)  Oxygen.  The  rate  of  eir  flow 
through  the  chamber  must  be  adjusted 
to  insure  that  the  oxygen  content  of 
exposure  atmosphere-is  at  least  19 
percent 

(v)  Particle  Size  Measurement  (A) 
General.  In  the  case  of  gases  and 
vapors,  particulate  sampling  should  be 
carried  out  at  intervals  to  insure  the 
animals  are  not  being  exposed  to 
unknown  end  unexpected  particulate 
materials.  Aerosol  particle  size 
measurements  should  be  made  on 
samples  taken  at  the  breathing  level  o. 
the  animals.  These  analyses  should  be 
carried  out  using  techniques  and 
equipment  reflective  of  the  state-of-the- 
art.  All  of  the  suspended  aerosol  (on  s 
gravimetric  basis)  should  be  accounted 
for,  even  when  most  of  the  aerosol  is  not 
respirable. 

(B)  Sizing  Analysis.  The  sizing 
analysis  should  be  in  terms  of 
equivalent  aerodynamic  diameters  and 
should  be  represented  as  geometric 
mean  (median)  diameters  and  their 
geometric  standard  deviations  (see 
NIOSH  syllabus  in  the  Appendix  to  this 
section),  as  calculated  from  log 
probability  graphs  or  computer 
programs.  The  size  analyses  should  be 
carried  out  frequently  during  the 
development  of  the  generating  system  to 
insure  proper  stability  of  aerosol 
particles,  and  only  ts  often  thereafter 
during  the  exposure  as  is  necessary  to 
determine  adequately  the  consistency  of 
particle  distributions  to  which  the 
animate  are  exposed,  maintaining  •> 
least  20  percent  of  the  particles  at  10 
microns  or  Jess.  At  a  minimum,  these 
analyses  should  be  carried  out  once  per 
hour  for  each  level  of  exposure  for 
gastoui  test  substances,  twice  per  hour 
for  liquid  test  substances-  and  4  limes 
per  lour  for  dusts  end  powders. 

(3)  Observation  The  animals  must  be 
observed  frequently  during  the  day  of 
dosing  and  checked  at  least  every  12 
hours  throughout  the  test  period,  for  *t 
least  14  days  after  dcsing  or  until  ell 


signs  of  reversible  toxicity  subside, 
whichever  occurs  later.  The  following 
must  be  recorded;  Nature,  onset, 
severity,  and  duration  of  all  gross  or 
visible  toxic  or  pharmacologic  effects, 
i.e-  abnormal  or  unusal  cardiovascular, 
respiratory,  excretory,  behavioral,  or 
other  activity,  as  well  as  signs  indicating 
an  adverse  effect  on  the  central  nervous 
system  (paralysis,  lack  of  coordination, 
staggering):  pupillary  reactions;  and  time 
of  death.  Theo*>eight  of  each  animal 
must  be  determined  on  the  day  ol 
dosing.  2.  3,  4,  7,  and  14  days  after 
dosing,  weekly  thereafter,  and  at  death. 

(4)  Sacrifice  and  Necropsy.  All 
animals  living  at  the  termination  of  the 
observation  period  must  be  sacrificed. 
All  test  animals,  whether  dying  by 
sacrifice  or  during  the  test,  must  be 
subjected  to  a  complete  gross  necropsy 
following  their  death,  in  accordance 
with  i  772.100-2(b){7).  Subpart  A. 
Examination  must  include  nasal 
passages,  trachea,  bronchi,  and  lungs, 
and  any  other  tissues  known  to  be 
affected  by  the  test  substance.  All 
abnormalities  must  be  recorded. 

(5)  Preservation  of  tissues  and 
histapathohgy  examination.  The 
following  ere  required; 

(ij  Those  tissues  designated  in 
paragraph  (b)(5)(ii)  of  this  section  must 
be  placed  in  suitable  ft xaiive  as  soon  as 
possible.  Tissues  and  microscopic  slides 
must  be  prepared  according  to  the 
standards  set  forth  in  j  7 72.300- 
2(b)(7)(ii)  and  (iii).  Subpart  A.  Tissue 
samples,  tissue  blocks,  and  microscopic 
slides  must  be  preserved  and  held  in 
accordance  with  j  772.11(X-l(j). 

(ii)  The  following  tissues  must  be 
examined  microscopically: 

(A)  Lungs,  liver,  and  kidneys  at  all 
dose  levels. 

(B)  Any  tissue  or  organ  that  appears 
abnormal,  at  any  dosage  level,  as 
determined  in  the  necropsy 
examination. 

(iii)  The  histopathology  findings  must 
be  recorded  end  reported  as  required  by 
paragraph  (cj(lO)  of  this  section. 

(c)  Data  reporting  evaluation.  In 
addition  to  informs tion  required  by 
{  772.10O-2(b)(8),  Subpart  A  and 
paragraphs  (b)(3)  and  (b)(4)  of  this 
section,  the  test  report  must  include  the 
following: 

(1)  Vapor  pressure  and  particulate 
size  (median  size  with  geometric 
standard  deviation). 

(2)  Description  of  the  chamber  design 
and  operation,  including  type  of 
chamber,  its  dimensions,  the  source  of 
makeup  air  and  its  conditioning  (heating 
or  cooling)  for  use  in  the  chamber,  the 
treatment  of  exhausted  sir.  the  housing 
and  maintenance  of  the  animals  in  the 
chambers,  and  similar  related 
information.  Equipment  for  measuring 
temperatures  end  humidity,  the 
generating  system,  and  the  methods  of 


analyzing  airborne  concentrations  and 
particle  sizing  must  be  described: 

(3)  The  following  operation  data  must 
be  tabulated  both  individually  and  in 
summary  form,  using  means  and 
standard  deviations  (with  or  without 
ranges)  in  tabular  form.  The  data 
summaries  must  be  grouped  according 
to  experimental  groups,  and 
nonexpected  differences  (such  as  in 
temperature  and  airflow)  and  must  be 
tested  for  statistical  significance. 

(i)  Airflow  rates  through  the  chamber: 

(ii)  Chamber  temperature  and 
humidity; 

(iii)  Nominal  concentrations: 

(iv)  Actual  concentrations;  and 

(v)  Median  particle  sizes  and  their 
geometric  standard  deviations  and 
percent  of  particles  10  microns  or  less. 

(4)  Tabulation  of  the  response  data 
(number  of  animals  dying  per  number  of 
animals  showing  signs  of  toxicity  per 
number  of  animals  exposed)  at  each 
exposure  level  by  sex.  and  time  of  death 
after  dosing: 

(5)  Tabulation  of  the  body  weights  on 
the  day  of  dosing.  2.  3.  4.  7,  and  14  days 
after  dosing,  weekly  thereafter,  and  at 
death. 

(6)  The  LCh  (calculated  on  an 
exposure  of  one  hour)  for  each  sex  for 
each  lest  substance; 

(7)  Specification  of  the  method  used 
for  LC„  calculation; 

(8)  The  95  percent  confidence  interval 
for  the  LCm: 

(9)  The  dose-response  curve  and  slope 
(with  confidence  limits):  and 

(10)  The  histopathology  findings 
including  a  complete  record  of  lesions 
and  abnormalities  observed,  and  the 
histological  diagnosis  and 
characterization  of  each  kind  of  lesion 
or  abnormality  observed,  naming  those 
which  apparently  caused  death  or 
morbidity. 
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Test  No.  5: 


Subchronic  Inhalation  Toxicity  Study  (772.112-33), 


Rodent 


1 772. 1 1 2-33  Subchronic  inhalation 
toxicity  study. 

(a)  Study  design.  (1)  Species  and  Age. 
Testing  must  be  pertormed  on  young  adult 
laboratory  rats. 

(2)  Number  and  Sex  of  Test  Animals.  A 
minimum  of  10  animals  per  sex  per  exposure 
level  must  ba  used.  This  number  must  be 
increased  by  the  number,  if  any.  scheduled  to 
ba  sacrificed  before  completion  of  the  study, 
such  as.  for  example,  rata  on  which 
hematology  and  blood  chemistry 
determinations  are  made  before  and  during 
the  study. 

(3)  Number  and  selection  of  exposure 
concentration  levels,  (i)  At  least  three 
exposure  concentration  levels,  in 
addition  to  the  controls),  must  be  used. 

(ii)  The  lowest  atmospheric 
concentration  must  not  show  toxic 
effects. 

(iii)  The  highest  atmospheric 
concentration  must  demonstrate  some 
toxicological  effects,  but  not  cause  more 
than  10  percent  fatalities.  This  level 
should  be  higher  then  that  expected  lor 
human  exposure. 

(iv)  All  exposure  levels  and  control(s) 
must  be  performed  concurrently. 

(4)  Duration  of  testing.  Animals  must 
be  exposed  to  the  test  substance  at  least 
0  hours  per  day  for  at  least  5  days  per 
week  over  a  90-day  period.  Longer  or 
more  continuous  exposures  may  be 
selected,  depending  on  the  test 
substance  and  the  expected  use  pattern 
of  the  test  substance.  If  shorter  or  less 
continuous  exposures  seem  appropriate, 
the  tester  must  consult  with  the  Agency 
concerning  the  exposure  times. 

(5)  Use  of  vehicle.  A  vehicle  may  be 
added  to  the  test  substance,  if 
necessary,  to  help  generate  an  exposure 
atmosphere.  If  the  product's  labeling 
instructions  specify  the  use  of  a  vehicle, 
that  vehicle  is  preferred.  If  no  vehicle  is 
specified  in  the  product's  labeling 
instructions,  the  vehicle,  if  any.  that  has 
been  used  to  formulate  the  product 
should  be  used,  if  possible. 

(8)  Controls,  (i)  Vehicle  control.  If  any 
vehicle  other  than  water  is  used  in 
generating  the  exposure  atmosphere,  a 
concurrent  solvent  control  group  is 
required. 


•  (ii)  Negative  control.  A  concurrent 
negative  epntroi  group  is  required.  These 
control  animals  must  be  treated  in  the 
same  manner  as  all  other  test  animals 
(including  placement  in  exposure 
chambers),  except  that  this  control 
group  must  not  be  exposed  to  an 
atmosphere  containing  the  test 
substance  or  any  solvent. 

(b)  Study  conduct.  (1)  Exposure 
chamber  design  and  operation. 
Inhalation  exposure  techniques 
described  in  this  section  are  based  on 
the  use  of  whole-body  inhalation 
chambers.  In  such  chambers,  the 
experimental  animals  receive  whole- 
body  dermal  exposure  and  possibly 
large  oral  exposure,  as  well  as  exposure 
by  inhalation,  bt  some  cases,  the  tester 
may  want  to  use  other  inhalation 
exposure  techniques  involving  face 
masks,  head-only  exposures, 
intratracheal  instillation,  and  other 
similar  techniques  which  reduce  or 
preclude  dermal  and  oral  exposures. 
Some  alternative  techniques  are 
described  by  Phaien.  1976.  When 
alternative  techniques  are  used,  the 
procedures  and  results  must  be  reported 
in  a  manner  similar  to  that  required  with 
the  use  of  whole-body  inhalation 
chambers. 

(2)  Operational  measurements.  The 
following  measurements  must  be  taken, 
with  care  to  avoid  major  fluctuations  in 
the  air  concentrations  or  major 
discrepancies  in  the  operation  of  :he 
chambers: 


(a) 


Test  No.  5  uses  rodent  as  the  animal, 
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(i)  Air  flow.  The  rates  of  air  flow 
through  the  chamber  must  be  measured 
continuously. 

(ii)  Chamber  concentrations.  (A) 
Nominal  concentrations  must  be 
calculated  for  each  test  exposure  by 
dividing  the  amount  of  the  agent  used 
for  the  generating  system  by  the  air  flow 
through  the  chamber  during  the 
exposure. 

(B)  Actual  concentrations  must  be 
determined  by  samples  of  chamber  air 
taken  near  the  breathing  zone  of  the 
animals  as  frequently  as  necessary  to 
obtain  an  averaged  integrated  external 
exposure  which  is  representative  of  the 
entire  exposure  period.  The  system  used 
to  generate  the  vapor,  gas.  aerosol  must 
be  such  that  the  chamber  concentrations 
are  controlled  under  stable  conditions, 
reflecting  the  current  state-of-the-art 
and  must  not  vary  in  a  range  greater 
than  30  percent  of  the  average  (range/ 
mean  equal  to  or  less  than  30  percent). 

(iii)  Temperature  and  Humidity.  The 
temperature  must  be  maintained  at 
242:2*  C  and  the  humidity  within  the 
chamber  at  40-60  percent  Both  must  be 
monitored  continuously. 

(iv)  Oxygen.  The  rate  of  air  flow 
through  the  chamber  must  be  adjusted 
to  insure  that  the  oxygen  content  of  the 
exposure  atmosphere  is  at  least  19 
percent 

(v)  Particle  size  measurements. 

(A)  General.  In  the  case  of  gases  and 
vapors,  particle  size  measurements  must 
be  carried  out  at  intervals  to  insure  the 
animals  are  not  being  exposed  to 
unknown  and  unexpected  materials. 
Aerosol  particle  size  measurements 
must  be  made  on  samples  taken  at  the 
breathing  level  of  the  animals.  These 
analyses  must  be  carried  out  using 
techniques  and  equipment  reflective  of 
the  state-of-the-art  All  of  the  suspended 
aerosol  (on  a  gravimetric  basis)  must  be 
accounted  for.  even  when  most  of  the 
aerosol  is  not  respirable. 

(b)  Sizing  analysis.  The  sizing 
analysis  must  be  in  terms  of  equivalent 
aerodynamic  diameters  and  must  be 
represented  as  geometric  mean  (median) 
diameters  and  their  geometric  standard 
deviation  (see  NIOSH  syllabus  for 
reference)  as  calculated  from  log- 
probability  graphs  or  computer 
programs.  The  size  analyses  must  be 
carried  out  frequently  during  the 
development  of  the  generating  system  to 
insure  proper  stability  of  aerosol 
particles  and  only  as  often  thereafter 
during  the  exposure  as  is  necessary  to 
determine  adequately  the  consistency  of 
particle  distributions  to  which  the 
animals  are  exposed.  At  a  minimum, 
these  analyses  must  be  carried  out  a 
daily  basis. 


(3)  Observation  of  animals.  All 
toxicological  and  pharmacological  signs 
must  be  recorded  daily,  including  their 
time  of  onset  intensity,  and  duration. 
Observations  must  be  made  at  least  12 
hours  throughout  the  test  period  and.  in 
particular,  at  the  times  the  animals  are 
exposed  to  the  test  substance.  (Also  see 
Subpart  A.  J  772.100-2(bj(6).)  Such  signs 
include,  but  are  not  limited  to:  Mortality, 
and  cardiovascular,  respiratory, 
excretory,  behavioral,  and  central 
nervous  system  (paralysis,  ataxia,  and 
pupillary  reaction)  effects.  Observations 
must  be  made  by  an  appropriately 
trained  observer.  Food  consumption 
must  be  measured  weekly  during  the 
test  and  the  animals  must  be  weighed  at- 
least  weekly.  Surveillance  of  animals 
must  be  made  according  to  the 
requirements  stated  in  Subpart  A. 

j  772.100-2(b)(6j. 

(4)  Clincial  laboratory  testing.  The 
following  determinations  must  be  made 
at  the  times  indicated  below  for  each 
type  of  testing.  These  determinations 
must  be  made  on  at  least  five  animals  of 
each  sex  in  each  group.  Depending  on 
the  technique  used,  it  may  be  necessary 
to  sacrifice  animals  to  make  the 
required  clinical  determinations.  In  case 
of  such  sacrifice,  the  number  of  animals 
started  in  the  study  must  be  increased 
by  the  number  scheduled  or  anticipated 
to  b«  killed  before  the  end  of  the  study. 

(i)  Hematology.  The  following 
hematology  determinations  must  be 
made  on  at  least  five  animals  of  each 
sex  in  each  group  at  the  beginning 
(before  dosing),  at  an  intermediate  time, 
and  at  the  termination  of  the  testing 
period:  Hematocrit,  hemoglobin, 
erythrocyte  count,  total  and  differential 
leukocyte  counts,  platelet  count,  and  if 
signs  of  anemia  are  present,  reticulocyte 
count. 

(ii)  Blood  Chemistry.  Blood  chemistry 
determinations  must  be  performed  at  the 
beginning  (before  dosing),  at  an 
intermediate  time,  and  at  the 
termination  of  the  study.  The  following  ' 
determinations  must  be  made:  Calcium, 
potassium,  serum  lactic  dehydrogenase, 
serum  glutamic  pyruvic  transaminases, 
serum  glutamic  oxaloacetic 
transaminase,  glucose,  blood  urea 
nitrogen,  direct  and  total  bilirubin,  total 
cholesterol,  serum  alkaline  phosphatase, 
albumin  globulin,  total  protein,  and  such 
other  determinations  as  may  be 
necessary  for  adequate  toxicological 
evaluation.  The  following  additional 
determinations  may  also  be  useful: 
Chloride,  uric  acid,  blood  creatinine: 

and  gammaglutamyl  transpeptidase. 

(iii)  Cholinesterase  inhibition  tests.  If 
the  test  substance  contains  s  carbamate, 
an  organophosphate.  or  any  chemical 


that  produces  acetyl  cholinesterase 
inhibition,  the  enzyme  activity  for 
plasma  and  red  blood  cell  must  be 
monitored  twice  before  treatment  twice 
during  treatment,  and  at  the  termination 
of  the  study,  and  the  enzyme  activity  for 
brain  at  the  termination  of  the  study. 

(iv)  Additional  tests.  Additional  tests 
such  a  blood  pH’,  blood  CO>.  specific 
enzyme  analyses,  and  pulmonary 
function  tests  should  be  carried  out  in 
order  to  conform  the  diagnosis  of 
suspected  disease  states  or  to  help  to 
follow  the  development  of  disease  states 
known  to  occur  with  exposure  to  the  test 
substance(s). 

(5)  Handling  of  moribund  and  dead 
animals,  (i)  Moribund  animals. 
Moribund  animals  must  be  sacrificed  to 
lessen  the  likelihood  of  unobserved 
death  and  subsequent  autolysis  or 
cannibalism. 

(ii)  Tissue  loss  and  dead  animals. 
Requirements  concerning  tissue  loss  and 
the  handling  of  dead  animals  are 
specified  in  Subpart  A.  {  7?2.10O-2(b)  (6) 
and  (7),  respectively. 

(6)  Gross  necropsy,  (i)  the  standards 
set  forth  for  necropsy  procedures  in 

{  772.100-2(b)(7)(i)  must  apply. 

(ii)  All  animals  in  this  study  must  be 
subjected  to  gross  necropsy,  which  must 
include  examination  of  the  external 
surface:  all  orifices:  the  cranial  cavity, 
carcass;  the  external  and  cut  surfaces  of 
the  brain:  spinal  cord;  the  thoracic 
abdominal,  and  pelvic  cavities,  and  their 
viscera:  and  the  cervical  tissues  end 
organs.  The  following  organs  and  tissues 
must  be  examined  for  gross  lesions: 
Adrenals,  heart.  lungs,  trachea,  bronchi 
nasal  passages  and  paranasal  sinuses, 
spleen,  liver,  kidneys,  stomach,  small 
and  large  intestines,  pancreas,  ovary 
and  uterus,  testes  with  epididymis, 
prostate,  urinary  bladder,  eye.  bone 
(with  marrow),  and  skin.  Tissues  in 
which  any  gross  lesions  are  seen  must 
be  preserved  for  microscopic  study. 

(iii)  Special  treatment  of  the  lung  must 
be  undertaken  for  morphological 
evaluation  of  the  development  of 
emphysema.  Thus,  the  lungs  must  be 
removed  in  toto,  weighed,  and  perfused 
intratracheally  or  intrabronchially 
(depending  on  the  species)  with  an 
amount  of  10  percent  neutral  buffered 
formalin  that  is  equai  to  approximately 
75  percent  of  the  total  lung  capacity  for 
that  species.  A  maximum  of  25  cc  of 
water  should  be  used  for  perfusion. 

(iv)  In  addition,  the  organ*  which  must 
be  weighed  include  the  brain,  liver, 
kidneys,  and  heart.  Prior  to  being 
weighed,  organs  must  be  carefully 
dissected  and  properly  trimmed  to  ' 
remove  fat  and  other  contiguous  tissue 
in  a  uniform  manner.  They  must  be 
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weighed  as  soon  as  possible  after 
dissection  to  avoid  drying. 

-  (v)  The  gross  necropsy  findings  must 
be  recorded  and  reported  in  accordance 
with  paragraph  (c)(4)  of  this  Section. 

(vi)  Tissue  samples  must  be  preserved 
and  held  in  accordance  with  5  772.110- 

Mi). 

(7)  Histopathology  examination,  (i)  To 
the  extent  indicated  below  in 
paragraphs  (A)  and  (B),  the  following 
tissues  must  be  examined 
microscopically: 

(A)  In  the  control  and  highest  dose- 
level  animals:  Brain  (at  least  3  levels 
from  the  forebrain,  midbrain,  and 
hindbrain),  eye.  pituitary,  salivary  gland, 
thymus,  heart  esophagus,  lungs  (with 
mainstem  bronchi),  trachea,  nasal 
passages  and  paranasal  sinuses,  liver, 
stomach,  small  and  large  intestines, 
spleen,  kidneys,  thyroid  (with 
parathyroid),  adrenals,  pancreas, 
urinary  bladder,  aorta,  testes,  ovaries, 
corpus  and  cervix  uteri,  bone  (with 
marrow),  skeletal  muscle,  skin,  and  all 
other  tissues  in  which  lesions  were 
observed  at  necropsy:  and 

(B)  In  all  other  animals,  the  lungs, 
trachea,  nasal  passages  and  paranasal 
sinuses,  liver,  kidneys,  and  all  tissues  in 
which  lesions  were  seen  at  necropsy 
and  in  which  abnormalities  were 
observed  during  the  histopathology 
examination  described  in  paragraph 
(b)(7)(i)(A)  of  this  section. 

(ii)  Tissues  and  microscopic  slides 
must  be  prepared  according  to  the 
standards  set  forth  in  §  772-100-2(b)(7) 
(ii)  and  (iii).  Subpart  A.  Tissue  samples, 
tissue  blocks,  and  microscopic  slides 
must  be  preserved  and  held  in 
accordance  with  5  772.110-l(fl.  A 
qualified  pathologist  must  have  final 
responsibility  for  the  histopathology 
examination.  The  standards  set  forth  in 
J  77Z100-Z(b)(Wh  Subpart  A.  must 
apply. 

(iv)  The  histopathology  findings  must 
be  recorded  and  reported  as  required  by 
paragraph  (c)(5)  of  this  section. 

(c)  Data  reporting  and  evaluation.  In 
addition  to  information  meeting  the 
general  reporting  requirements  of 
J  772.100-2(b)(8).  Subpart  A.  the  test 
report  must  contain  the  following 
information,  presented  in  the  format 
specified: 

(1)  Test  conditions,  (i)  Chamber  and 
generating  system.  Description  of  the 
chamber  design  and  operation  including 
type  uf  chamber,  its  dimensions,  the 
source  of  make-up  air  and  its 
conditioning  (heating  or  cooling)  for  use 
in  the  chamber,  the  treatment  of 
exhausted  air.  the  housing  and 
maintenance  of  the  animals  in  the 
chambers,  and  similar  related 


information.  Equipment  for  measuring  of 
temperature  and  humidity,  the 
generating  system,  and  the  methods  of 
analyzing  airborne  concentrations  and 
particle  sizing  must  be  described. 

(ii)  Exposure  data.  The  following 
chamber  operational  data  must  be 
tabulated  individually  and  in  summary 
form  using  means  and  standard 
deviations  (with  or  without  ranges)  in 
tabular  format.  The  data  summaries 
must  be  grouped  according  to 
experimental  groups,  and  the  non- 
expected  differences  (such  as 
temperature  or  airflow)  tested  for 
statistical  significance. 

(A)  Airflow  rates  through  the 
^chamber 

(B)  Chamber  temperature  and 
humidity, 

(C)  Nominal  concentrations: 

(D)  Actual  concentrations:  and 

(E)  Median  particle  sizes  and  their 
geometric  standard  deviations. 

(2)  Animal  Records  and  Clinical 
Laboratory  Data.  The  following 
information  must  be  arranged  by  test 
group  (dose  level  and  sex).  All  means 
must  be  accompanied  by  standard 
deviation. 

(i)  Significant  Time  Periods,  for 
Individual  Animals.  In  tabular  form, 
data  must  be  provided  showing,  for  each 
animal: 

(A)  Its  identification  number. 

(B)  Whether  it  died  by  sacrifice,  and  if 
so.  whether  it  was  moribund  before 
sacrifice; 

(C)  Its  age  at  the  beginning  of  study 

(D)  The  week  of  the  test  when 
sacrifice  occurred  or  the  animal's  death 
was  noted:  and 

(E)  Its  age  at  death. 

(ii)  Variation  from  Requirements,  for 
Individual  Animals.  In  tabular  form, 
data  must  be  provided  showing,  for  each 
animal  that  was  not  subjected  to  gross 
necropsy  and  histopathology 
examination  in  accordance  with 
requirements  of  this  section: 

(A)  Its  identification  number: 

(B)  The  manner  of  variation:  and 

(C)  The  reasons  for  failure  to  comply 
with  the  requirements  of  this  section. 

(iii)  Toxic.  Pharmacologic,  and 
Behavioral  Effects,  for  Individual 
Animals.  In  tabular  form,  data  must  be 
provided  showing,  for  each  animal: 

(A)  Its  identification  number 

(B)  The  date  of  observation  of  each 
sign  of  toxicity,  pharmacological  effect 
or  behavioral  abnormality  and 

(C)  A  description  of  the  toxic  sign, 
pharmacological  effect,  or  behavioral 
abnormality.  If  such  a  response  occurs 
repeatedly,  it  need  be  described  only 
once  and  may  thereafter  be  described 
by  reference. 


(iv)  Toxic.  Pharmacologic,  and 
Behavioral  Effects,  for  test  Croups.  In 
tabular  form,  data  must  be  provided 
showing,  for  each  test  group  (dose  level 
and  sex): 

(A)  A  list  of  each  sign  of  toxicity, 
pharmacological  effect,  or  behavioral 
abnormality  affecting  any  animal  in  the 
test  group; 

(B)  For. each  sign,  effect  or 
abnormality,  the  number  of  animals 
showing  Rich  effeuL,  »i#n,  or 
abnormality; 

(C)  For  each  sign,  effect  nr 
abnormality,  the  median  time  from  the 
beginning  of  the  study  to  when  such 
response  was  first  observed:  and 

(D)  The  median  age  at  death  of 
animals  not  sacrificed. 

(v)  Food  and  Body  Weight  Data,  for 
Individual  Animals.  In  tabular  form, 
data  must  be  provided  showing,  for  each 
animal: 

(A)  Its  identification  number. 

(B)  Measured  food  consumption 
weekly  throughout  the  test  period: 

(C)  Body  weight  measured  weekly 
throughout  the  test  period. 

(vi)  Food  and  body  weight  data, 
averages.  In  tabular  and  graphic  form. 
data  must  be  provided  showing,  for  each 
test  group  (dose  level  and  sex): 

(A)  Mean  measured  food  consumption 
weekly  throughout  the  test  period:  and 

(B)  Mean  body  weight  measured 
weekly  throughout  the  test  period. 

(vii)  Weekly  survival  and  sacrifice 
data.  In  tabular  form,  data  must  be 
provided  showing:  The  number  of 
animals  in  each  group  which  remained 
alive  at  the  end  of  each  7-day  interval 
the  number  of  animals  in  each  group 
that  were  sacrificed  or  otherwise  died 
during  each  7-day  interval  and  the 
number  that  died  by  sacrifice  and  were 
moribund  before  sacrifice. 

(viii)  Clinical  laboratory  test  protocol. 

(A)  The  rationale  for  the  timing  of 
clinical  laboratory  test  if  different  from 
the  standards  set  forth  in  paragraph 
(b)(4)  of  this  section:  and 

(B)  The  method  and  rationale  for 
selecting  animals  for  the  clinical 
laboratory  tests. 

(ix)  Clinical  laboratory  testing  for 
each  animal,  in  any  appropriate  form, 
data  must  be  submitted  showing,  for 
each  arumal: 

(A)  Its  identification  number  and 

(B)  The  results  of  any  hematological, 
blood  chemistry,  cholinesterase 
inhibition,  and  other  clinical  laboratory 
tests  performed. 

(x)  C.imcci  laboratory  testing,  'or 
eacn  test  group.  In  any  appropriate  form, 
data  must  be  submitted  showing,  for  ■ 
each  test  group  (dose  level  and  sex),  the 
average  of  the  results  of  each 
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hematologic,  blood  chemical, 
cholinesterase  inhibition,  and  other 
clinical  laboratory  test  performed. 

(3)  Cross  Necropsy  data.  For  all 
averages  in  the  data  required  in  this 
subparagraph,  the  standard  deviation 
must  be  stated.  The  following  test 
information,  arranged  by  test  groups 
(dose  level  and  sex),  must  be  supplied  in 
tabular  form: 

(i)  Data  showing  the  identification 
number  of  any  animal  in  which  any 
gross  abnormality  was  noted,  and 
containing,  for  each  such  animal,  a 
description  of  each  gross  abnormality 
(including  measurements),  and  the  date 
(if  known)  when  it  was  first  observed. 
Cross  abnormalities  observed 
repeatedly  need  be  described  only  once 
and  may  thereafter  be  described  by 
reference,  with  any  variations  noted,  as 
necessary. 

(ii)  Data  showing  the  number  of 
animals  in  which  any  type  of  gross 
abnormality  was  observed. 

(iii)  Data  showing,  for  each  animal:  Its 
identification  number,  weights  of  its 
organs  listed  under  paragraph  (b)(6)(ii) 
of  this  section  and  corresponding  organ* 
to-body  weight  ratios. 

(iv)  Data  showing  the  mean  weights  of 
each  type  of  organ  listed  under 
paragraph  (b)(6](ii)  of  this  section,  and 
mean  organ-to-body  weight  ratios. 

(4)  Histopathology  data.  The  fallowing 
information  must  be  arranged  by  test 
group  (dose  level  and  sex).  All  means 
must  be  accompanied  by  standard 
deviation.  The  number  of  data  units  on 
which  a  calculation  is  based  must  be 
reported  for  all  percentages  and  means. 

(i)  Description  of  Lesions,  for  each 
Animal.  Data  must  be  submitted  in  an 
appropriate  form  showing: 

(A)  For  each  animal,  its  identification 
number,  and  a  complete  description  and 
diagnosis  of  every  lesion  in  the  animaL 
Non-neoplastic  lesions  which  are 
observed  frequently  or  which  are 
common  in  both  treated  and  control 
animals  must  be  graded.  (Descriptions 
of  neoplasms  may  also  include  grading.) 
A  commonly-used  scale  sued  as  —1.  2.  3. 
and  4  for  degrees  ranging  from  very 
slight  to  extreme  can  be  used,  but  other 
scales  are  also  acceptable.  If  known,  the 
description  and  diagnosis  must  identify 
any  lesion  which  caused  the  animal  to 
be  moribund  or  to  die.  The  description 
and  diagnosis  must  include  the  time  of 
appearance  (if  known)  for  each  lesion. 
Abnormalities  observed  repeatedly  need 
be  described  only  once,  and  may 
subsequently  be  supplied  by  reference, 
with  any  individual  variations  noted  as 
necessary. 

(B)  For  each  animal,  a  paragraph 
listing  the  tissues  examined  and 


designation  by  check  mark  of  those 
tissues  found  to  be  normal. 

(C)  If  a  grading  system  is  used,  a 
description  of  the  system. 

(ii)  Counts  and  Incidence  of  Lesions, 
by  Test  Croups.  Data  must  be  submitted 
In  tabular  from  showing,  for  each  test 
group: 

(A)  The  number  of  animals  at  the  start 
of  the  test,  the  number  of  animals 
surviving  to  the  termination  of  the  test, 
and  the  number  of  animals  in  which  any 
lesion  was  found: 

(B)  The  number  of  animals  affected  by 
each  different  type  of  lesicn.  the  average 
grade  of  each  type  of  lesion,  the 
numbers  examined  for  each  type  of 
lesion,  and  the  percentage  of  those 
animals  examined  which  were  affected 
by  each  type  of  lesion;  and 

(C)  The  number  of  each  different  type 
of  lesion. 

(iii)  Incidence  of  Tumors.  If  a  tumor  is 
observed  in  any  animaL  the  report  must 
include  a  complete  description  and 
diagnosis  of  each  tumor  as  required  in 
Section  772.113-100(2). 

(5)  Evaluation  of  Data.  An  evaluation 
of  the  test  results  (including  their 
statistical  analysis),  based  on  clinical 
findings,  gross  necropsy  findings,  and 
histopathology  results,  must  be  made 
and  supplied.  This  submission  must 
include  an  evaluation  of  the 
relationship,  if  any,  between  the 
animals’  exposure  to  the  test  substance' 
and  the  incidence  and  severity  of  all 
abnormalities,  including  behavioral  and 
clinical  abnormalities,  gross  and 
histopathologic  lesions,  organ  weight 
changes,  effects  on  mortality,  and  any 
other  toxic  effects.  The  evaluation  must 
also  include  dose-response  curves  for 
any  toxic  or  pharmacological  effect 
which  appear  to  be  compound-related 
for  the  various  groups,  and  a  description 
of  statistical  methods. 
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£ifc  Systems,  Jhc. 


PROTOCOL 


Special  Test  No.  5:  Subchronic  Behavioral 
Effects  Inhalation  Study,  Rodent ^ 


(No  standard  protocol  available) 


(a)  Special  Test  No.  S  uses  rodent  as  the  animal,  price  is  based  on  rat. 


PROTOCOL 


Test  No.  6:  Chronic  Inhalation  Toxicity  Study  (772.113-3),  Rodent ^ 


f  772.1 1X1  Nan-on cogeoic  chronic 
art* cis  toot  snnoaros. 

(a)  Study  design.  (1)  Species  and 
strains,  (i)  Tb*  tester  must  use  at  least 
two  mammalian  species:  one.  a 
laboratory  rat  and  the  second,  a 
nonrodent  The  Agency  recommends  the 
dog  as  the  nonrodent  species.  The  tester 
may  utilize  other  suitable  nonrodent 
spedes  approved  by  BP  A. 

Note.— Selection  of  the  most  appropriate 
nonrodent  spedes  should  be  predicated  upon 
mefc  factors  as  metabolism, 
pharmacokinetics,  sensitivity  or 
otgaaotropixa  and  olhs  considerations 
pertinent  to  the  study. 

(it)  The  sponsor  or  tester  must  select 
the  specific  strains  and/or  stocks  of  test 
animals  to  be  used.  Test  animals  must 
be  from  established  strains  and/or 
stocks.  As  part  of  the  study  plan 
submission,  the  sponsor  must  present 
the  rationale  for  selection  of  the  specific 
test  animals  along  with  historical  data 
on  their  lifespans  and  disease  types  and 
incidences. 

(2)  Sex.  The  tester  must  use  equal 
numbers  of  males  and  females  at  each 
doae  leveL 

(3)  Age  at  start  of  test  The  tester  must 
begin  to  dose  as  soon  as  possible  after 
weaning  and  environmental 
acclimatization,  but  no  later  than  six 
weeks  of  age  for  rodents  and  at  ten 
weeks  of  age  for  dogs.  For  nonrodent 
species,  other  than  the  dog.  the  Agency 
must  approve  the  age  of  initial  exposure. 

(4|  Croup  size.  Each  “test  group"  of 
rodents  must  contain  at  least  SO  animals 
(plus  at  least  8  additional  for  clinical 
laboratory  testing).  If  the  nonrodent 
species  is  the  dog.  then  each  group  must 
contain  at  least  six  animals.  The  tester 
must  assign  animats  to  individual  test 
groups  by  e  specified  randomization 
procedure.  When  the  study  plan  calls  for 
interim  kid.  the  tester  must  increase  the 
number  of  animals  in  each  group  at  the 
start  of  the  study  by  the  number 
scheduled  to  be  killed  before  completion 
of  the  study,  if  species  other  then  the 


laboratory  dog  and  rat  are  selected.  EPA 
must  approve  the  number  of  animals  per 
group. 

(S)  Control  groaps.  A  tester  must  use  a 
matched  control  group  which  is  identical 
in  every  respect  to  the  exposed  groups 
except  for  exposure  to  the  test 
substance. 

Note  (I). — If  a  vehicle  is  administered  la  the 
matched  control  group  and  if  its  toxic 
properties  era  nol known,  the  tests  may.  st 
his/her  discretion,  use  e  negative  or 
untreated  control  group. 

Note  (ilV — The  EPA  may  require  a  Positive 
Control  Croup  for  particular  chemicals  when 
the  sensitivity  of  the  teat  animal  to  the 
chemical  class  In  which  tha  teal  substance 
belongs  cannot  be  documented.  When  used, 
the  positive  control  group  should  serve  as  an 
Internal  quality  control  to  ascertain  whether 
the  test  animals  are  sensitive  to  or  respond  m 
a  predictable  maimer  to  known  toxic  agents 
and  whether  the  test  strain  or  species  reacts 
similarly  to  another  strain  or  species  when 
exposed  to  the  same  known  standard 
toxicant. 

(8)  Roatefs)  of  administration.  To  tha 
extant  possible,  routefs)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  Test  rules  in  Part  771  will 
specify  the  routefs)  to  be  employed  for  a 
particular  chemical.  For  inhalation  and 
dermal  studies.  Part  771  will  also  specify 
the  specific  conditions  for  administering 
the  test  substance. 

(7)  Frequency  of  exposure.  The  tester 
must  administer  test  substance  and 
vehicle,  if  any,  by  the  same  route  and  at 
the  same  frequency  for  the  duration  of 
the  study.  For  gtvage.  the  test  substance 
must  be  administered  daily  for  feeding. 
ad  libitum;  for  inhalation  exposure,  a 
minimum  of  5  days  per  week.  8  hours 
per  day  and  for  dermal  exposure,  as 
specified  in  the  applicable  test  rule.  For 
gavage.  the  tester  must  conduct  the 
dosing  at  approximately  the  same  time 
each  day. 


[8)  Duration  of  treatment  and 
observation  periods.  The  tester  must 
administer  the  test  substance  to  rate  for 
at  least  30  months.  In  studies  with 
nonrodents,  the  tester  must  test  for  at 
least  2  years  unless  the  Agency 
authorizes  specific  exceptions. 

(9)  Dose  levels  and  dose  selection,  (i) 
The  tester  must  select  doses  to  permit 
analysis  of  dose-response  relationships 
and  the  "no  observable  effect  level" 
(NOEL). 

(A)  A  minimum  of  three  dose  levels 
(in  addition  to  controls)  in  each  sex  of 
each  species  must  be  used. 

(B)  The  highest  dose  level  must 
demonstrate  toxicologic  effects. 

Morality  in  rat  groups  must  not  exceed 
50  percent  before  18  months.  Mortality 

in  ncmrodent  groups  must  be  kept  to  a 
minimum  but  significant  toxicologic 
effect  most  also  be  demonstrated  in  the 
species. 

(C)  The  lowest  dose  level  must  be 
selected  to  produce  no  observable 

,  evidence  of  toxicity  other  than  tumors 
(NOEL). 

(D)  The  sponsor  or  tester  may  add 
additional  dose  levels  at  his/her  own 
discretion.  If  other  dose  levels  are 
tested,  the  sponsor  must  submit  the  data 
from  any  such  discretionary  levels  to  the 
Agency  along  with  that  of  the  required 
levels. 

(ii)  The  tester  must  conduct  a 
preliminary  toxicology  study  of  at  least 
90  days  to  select  the  chronic  dose  levels 
which  meet  the  requirements  of  this 
section.  A  preliminary  toxicology  study 
of  at  least  90  days  that  has  been 
completed  previously  may  be  submitted 
for  this  purpose. 

(in)  The  sponsor  must  submit  the 
rationale  for  dose  selection  including 
supporting  data  from  preliminary 
toxicity  studies  as  a  part  of  the  study 
plan  submission. 


(a)  Test  No.  6  uses  rodent  as  the  animal,  price  is  based  on  rat. 
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fb|  Study  conduct  (1)  Clinical 
procedures.  A  veterinarian,  a*  specified 
in  i  772.113-l(e)(2).  must  ascertain  and 
be  responsible  lot  the  health  status  and 
care  of  all  test  animals  daring  the  study. 
A  technical  employee,  as  specified  in 
I  772.11B-l(e)(3)(ii).  must  be  responsible 
for  the  daily  observations  and  care  of 
the  test  animals. 

(i|  Observation  of  animals.  (A)  Each 
test  most  be  identi.'  ed  by  a 

specific  identification  number.  The 
tester  must  account  for  all  animals  at 
the  end  of  the  study.  The  tester  must 
establish  and  adhere  to  standard 
operating  procedures  for  housing, 
feeding,  handling,  and  care  of  test 
animals  as  specified  in  j  772.110-1.  To 
further  assure  minimal  loss  of  animals 
due  to  cannibalism  or  autolysis  of 
tissue,  technical  employees,  as  specified 
above,  must  observe  the  test  animals  at 
least  every  12  hours  throughout  the  test 
period.  EPA  may  consider  a  study  to  be 
unacceptable  for  purposes  of  satisfying 
a  test  rule  requirement  if  losses  in  any 
test  group  exceed  5  percent 

(B)  Technical  employees  must  conduct 
routine  clinical  examinations  on  all  test 
animals.  Clinical  examination  must 
include  weighing  of  each  animaL  at 
approximately  the  same  time  of  dey.  at 
least  once  a  week  during  the  first  13 
weeks,  and  every  two  weeks  thereafter 
and  observing  all  animals  in  relation  to 
food  and  water  consumption,  morbidity, 
mortality  and  causes  thereof,  loss  of 
animals  for  whatever  reason,  aigns  of 
toxicity,  pharmacologic  effects,  and 
behavioral  changes.  The  observer  must 

record  all  data  in  detail  at  the  time  of 
observation. 

(ii)  Clinical  laboratory  testing.  The 
tester  must  conduct  the  following 
quantitative  determinations  on  a 
minimum  of  eight  additional 
predesignated  rats  in  each  test  group. 

For  nonrodents,  all  animals  in  each  test 
group  must  be  utilized.  In  addition  to  the 
tests  listed  below,  if  any  interim  clinical 
observations  suggest  that  other  tests  are 
necessary  to  assess  the  health  status  of 
test  animals,  the  appropriate  tests  must 
be  conducted. 

Note.— Predesignated  means  that  the 
animal  has  bean  selected  to  undergo  these 
tests  by  a  spm-ified  randomization  procedure 
prior  to  initiation  of  the  study. 

(A)  Hematology.  The  tester  must 
conduct  the  following  quantitative 
hematologic  determinations  at  least  at  3. 
6. 11 18.  24  months  and  at  study 


termination:  hematocrit,  hemoglobin, 
erythrocyte  count,  total  and  differential 
leukocyte  counts,  platelet  count  and 
prothrombin  and  clotting  times.  If 
hematologic  evidence  of  anemia  is 
present  reticulocyte  counts  must  be 
performed  within  one  week  of  the 
determination. 

fB)  Blood  chemistry.  The  tester  must 
conduct  the  following  quantitative  blood 
chemistry  determinations  at  least  af3,  8, 
12. 1&  24  months  and  at  study 
termination:  calcium,  sodium, 
potassium,  chloride,  serum  lactic 
dehydrogenase,  serum  glutamic  pyruvic 
transaminase,  creatinine  kinase,  serum 
glutamic  oxaloacetic  transaminase, 
glucose,  blood  urea  nitrogen.' creatinine, 
direct  and  total  bilirubin,  cholinesterase, 
total  cholesterol,  triglycerides,  serum 
alkaline  phosphatase,  albumin,  globulin, 
and  total  protein.  In  addition  to  these 
tests,  the  tester  may  conduct  other 
quantitative  blood  chemistry 
determinations  at  his/her  discretion, 
such  as  uric  acid,  gammaglutamyl 
transpeptidase,  and  ornithine 
carbamoyl  transferase. 

(Q  Urinalysis.  Tht  tester  must 
conduct  the  following  quantitative 
determinations  at  least  at  3.  8. 12. 18.  24 
months  and  at  study  termination:, 
specific  gravity  or  osmolarity.  pH. 
protein,  glucose,  ketones,  bilirubin,  and 
urobilinogen,  as  well  as  microscopic 
examination  and  analysis  of  formed 
elements.  Each  animal's  urine  must  be 
evaluated  individually. 

Not* _ Additional  Tests.  Based  on  results 

of  concurrent  or  previous  studies  on  the  test 
substance,  its  metabolic  or  degradation 
products,  the  tester  should  conduct  such 
other  determinations  as  may  be  necessary  for 
adequate  toxicological  evaluation. 

(D)  Function  tests.  (J)  The  tester  must 
determine  the  functional  capacity  of  the 
renal,  hepatic,  pulmonary,  and 
cardiovascular  systems. 

Note.— Additional  determinations  must 
place  major  emphasis  on  organ  or  system 
function  testi.  Selection  of  the  appropriate 
tests  must  be  based  upon  the  findings  in  the 
subchronic  studies  or  observations  made 
during  the  course  of  present  study. 

(2)  Additional  quantitative 
determinations  may  include,  but  not 
necessarily  be  limited  to  the  following: 
water  dilution  and  water  concentration 
tests  for  renal  function:  total  lung 
capacity,  functional  residual  capacity, 
and  residual  volume  for  pulmonary 
function:  bromsulphalein  excretion  test 


for  liver  function:  electrocardiogram, 
blood  pressure,  and  exercise  recovery 
for  cardiovascular  function.  The  tester 
must  perform  these  evaluations  at  the 
beginning  (nonrodent  only)  and  at  least 
every  3.  6. 12. 18.  24  months  and  at  study 
termination. 

(E)  Residue  analysis.  The  tester  must 
measure  levels  of  test  substance,  major 
metabolites  or  other  biologically 
significant  metabolites  at  3.  8. 12. 18,  and 
24  months  m  1  month  and  at  the 
termination  of  the  study.  Tissues  from 
the  predesignated  animals  analyzed 
should  include  all  target  tissues  from 
prechronic  toxicology  studies  and  those 
suggested  by  pharmaco-kinetic  studies. 
These  analyses  must  include  at  least 
plasma.  24-hour"  urine,  feces  and.  at  time 
of  death  or  scheduled  killing,  liver  and 
.  kidney. 

(iii)  Interim  kill.  The  tester  may  kill 
predesignated  animals  (other  than  those 
predesignated  for  hematological  tests  in 
paragraph  (b)(l)(ii)(A)  of  this  section  at 
any  time  during  the  study,  provided  that 
be/she  increases  the  number  of  animals 
started  in  the  study  at  least  by  the 
number  scheduled  or  anticipated  to  be 
killed  before  the  end  of  the  study. 

(iv)  Killing  of  test  animals.  Animals 
which  appear  during  the  study  as 
moribund,  injured,  or  weak,  end  not 
expected  to  survive  ta  the  next 
observation,  must  be  killed  to  preclude 
the  lost  of  tissues  from  cannibalism 
and/or  autolysis.  Animals  surviving  to 
the  termination  of  the  study  must  also 
be  killed.  A  technical  employee  must 
obtain  blood  samples  for  hematologic 
determinations  from  each  animal 
immediately  before  it  is  killed  or  as  it  is 
killed.  The  method  used  for  killing  must 
be  humane  and  the  same  throughout  the 
study.  The  tester  must  select  a  method 
of  killing  which  will  not  produce 
interfering  pathologic  lesions. 

(2)  Pathology  procedures.  A  Board- 
Certified  or  Board-Eligible  pathologist. 

as  specified  in  J  77-  I13-1(e)(1)(i).  musi 
be  responsible  for  the  planning  and 
conduct  of  all  pathology  procedures  and 
histopathology  examination,  as  well  as 
for  the  final  interpretation  of  all 
pathology  data.  Other  doctorate 
pathologists,  as  specified  in  }  772.113- 
<r*  also  acceptable  for 
conducting  procedures  in  their 
disciplines  of  specialization,  under  the 
direct  supervision  of  a  Board-Certified 
or  Board-Eligible  pathologist  as 
specified  in  {  772.113-l(e)(l)(i). 
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Note.— Direct  suparvision  mein*  that  the 
supervisor  t*  immediately  iviilable  for 
consultation,  a*  nece«*ary.  TTiia  eonaultation 
may  be  don*  in  person  or  by  telephone. 

(1)  Cross  necropsy.  (A)  Qualified 
pathologists,  as  specified  §  772.113- 
1(e)(1).  must  perform  or  personaally 
supervise  the  necropsies.  Other 
appropriately  trained  technical 
employees,  as  specified  in  {  772.113- 
l(e)(3)(i)  may  assist  in  the  necropsy. 

Not*.— Personal  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation  at  the  site. 

(B)  Animals  must  be  necropsied  as 
soon  as  possible  after  death  but  no  later 
than  18  hours  after  death.  If  necropsy 
cannot  be  performed  immediately  after 
the  animal  is  killed  or  found  dead,  a 
technical  employee  must  immediately 
refrigerate  (but  not  freeze)  the  animal  at 
temperatures  low  enough  to  minimize- 
tissue  autolysis  (4—8'  C).  Animals  found 
dead  upon  routine  clinical  examination 
must  be  necropsied  as  soon  as  possible 
to  salvage  usable  tissues. 

(C)  The  gross  necropsy  must  include 
an  initial  physical  examination  of  the 
external  surfaces  and  all  orifices 
followed  by  an  internal  examination  of 
tissues  and  organs  in  situ.  The 
examination  must  include  the  following; 
external  and  internal  portions  of  all 
hollow  organs,-  cranial  cavity  and 
external  surfaces  of  the  brain  and  spinal 
cord:  nasal  cavity  and  paranasal 
sinuses;  neck  with  its  associated  organs 
and  tissues;  thoracic,  abdominal,  and 
pelvic  cavities  with  their  associated 
organs  and  tissues;  and  the  muscular/ 
skeletal  carcass.  The  urinary  bladder 
and  lungs  must  be  inflated  with  a  proper  . 
fixative  to  allow  for  better  gross 
examination  and  preservation. 

(D)  The  weights  of  the  heart  liver, 
kidneys,  testes,  spleen,  lung,  brain,  and 
adrenals  must  be  recorded  after  careful 
dissection  end  trimming.  In  addition,  the 
thyroid  (with  parathyroids)  and  pituitary 
must  be  weighed  for  each  nonrodent 
The  person  responsible  for  the  gross 
necropsy  must  record  el)  gross 
necreopsy  findings  in  accordance  with 

{  772.113-100(2). 

fri)  Tissue  preset-ration.  A  technical 
employee  must  immediately  preserve  all 
tissues  and  organs  from  all  test  animals 
in  10  percent  buffered  formalin  or 
another  recognized  end  accepted 
fixative  appropriate  for  the  specific 


tissue(s).  Sections  from  the  following 
tissues  from  ar  test  animals  regardless 
of  their  time  of  death  mast  be  properly 
preserved  for  routine  microscopic 
examination: 

(A)  All  gross  lesions  (with  a  margin  of 
normal  tissue); 

(B)  Brain  (minimum  of  one  section 
each  from  the  forebrain.  midbrain,  and. 
hindhrain); 

(C)  Spina!  cord  (minimum  of  one 
section  each  from  cervical,  thoracic,  and 
lumbar  regions); 

(D)  Eyes  and  contiguous  Harderian 
glands; 

(E)  Pituitary  gland: 

(F)  Major  salivary  glands,  thymus, 
thyroid  with  parathyroid,  mammary 
glands.  Zymbal’s  gland  (if  present); 

(C)  Oral  moooos  membrane  (including 
random  sections  from  tongue,  buccal 
and  alveolar  mucosa,  pharynx  and 
nasopharynx); 

(H)  Heart  and  aorta  (three  sections 
from  different  locations): 

(I)  Trachea;  lungs,  with  the  mains  tere 
bronchi;  .  ’ 

(J)  Esophagus,  stomach,  small 
intestines  and  large  intestine  (cecum, 
colon,  and  rectum): 

(K)  Adrenal  glands,  pancreas,  liver 
(minimum  of  two  lobes),  gall  bladder  (If 
present),  spleen: 

(L)  Kidneys,  urinary  bladder 

(M)  Representative  lymph  nodes 
(including  those  draining  any  neoplasm 
and  those  with  gross  changes): 

(N)  Bone  including  marrow,  from  the 
sternum  vertebra  and/or  tibiofemoral 
joint 

(O)  Skin  (sections  from  similar  sites  of 
all  animals}; 

(P)  Skeletal  musde; 

(Q)  For  males:  testes,  prostate,  and  ad 
other  accessory  sex  organs; 

(R)  For  females:  vagina,  corpus  and 
cervix  uteri,  ovaries,  and  fallopian 
tubes. 

(iii)  Preparation  of  tissue  for 
microscopic  examination.  A  pathologist 
or  a  technical  employee,  as  specified  in 
I  772.113-I(e)(3)(i).  must  prepare  all 
specimens  for  microscopic  examination. 

(A)  Tissue  fixation  and  trimming.  The 
technical  employee  must  fix  tissues  for 
the  appropriate  times  for  the  fixative 
utilized.  A  pathologist  must  perform  or 
directly  and  personally  supervise  tissue 
trimming.  Routinely,  tissues  must  be 
trimmed  to  a  thickness  of  no  more  than 
0.4  cm  for  subsequent  processing. 
Parenchymal  organs  must  be  trimmed  to 


allow  for  the  largest  surface  areas 
possible  for  subsequent  microscopic 
examination.  Hollow  organs  must  be 
trimmed  to  allow  for  a  cross  section 
mount  from  mucosa  to  serosa.  Lymph 
nodes  must  be  bisected  through  the 
hilos.  if  possible. 

ro\  rr;j,  a  »,  -L-:--] 
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employee  must  cut  tissues  routinely  at  a 
thickness  of  three  to  six  micra  (3  to  6  p.). 
in  no  case  exceeding  10  p.  All  tissues 
must  be  stained  routinely  with 
hematoxylin  and  eosin  (H&E).  EPA 
encourages  the  use  of  special  stains 
appropriate  to  the  specific  neoplasm, 
lesion,  or  tissue.  Multiple  sections  (step 
cuts)  must  be  made  on  each  tissue  or 
organ  that  contains  gross  evidence  of  a 
neoplasm  or  lesion  and  on  each  tissue  or 
organ  in  which  a  metastasis  may  be 
aniticipated.  The  tester  must  identify  all 
blocks  and  microscopic  slides  by 
reference  to  the  animal’s  specific 
identification  number  and  must  preserve 
and  hold  them  in  accordance  with 
§  772.110-I(j)(2). 

(Tv)  Microscopic  examination  cr.d 
evaluation.  (A)  Qualified  pathologists  as 
described  in  5  772.113-I(e)(l).  must 
perform  the  microscopic  examination 
and  evaluation  with  subsequent 
diagnosis.  The  same  pathologist  must 
examine  and  evaluate  all  microscopic 
slides  from  all  test  animals  of  a  given 
species. 

(B)  Microscopic  examination  must  be 
performed  on  ail  appropriate  tissues 
described  in  paragraph*  (b){2)(ii). 
(b)(2)(v).  and  (b)(2)(vi)  of  this  section. 
The  pathologist  must  record,  document, 
and  report  all  microscopic  findings 
including  all  abnormalities,  lesions, 
neoplasms,  metastatic  tumors  and  their 
anatomic  location  in  accordance  with 
i  77Z.113-I(k)(2). 

(v)  Additional  Examinations.  All 
adverse  health  effects  observed  during 
the  course  of  the  study  must  be 
examined.  When  there  is  clinical 
evidence  of  specific  toxicologic  or 
pharmacologic  effects  related  to  specific 
target  organs,  the  necropsy  and 
microscopic  examinations  of  the 
suspected  target  organs  must  be 
conducted  in  greater  detail  For 
example,  when  there  is  clinical  esnder.ee 
of  neurologic  effects,  multiple  sections 
from  brain,  spinal  cord,  and  nerves  mnt 
be  examined. 


(vij  Special  Examinations.  (A) 
Additional  sections  must  be 
microscopically  examined  from  a 
minimum  of  ten  rodent  animals  selected 
randomly  from  the  long-term  survivors 
and  all  nonrodent  animals  of  each  test 
group  and  in  all  animals  in  which 
clineial  or  grossly  observable  evidence 
of  disease  is  present  If  miooscopic 

examination  reveals  evidence  of  disease 
in  any  of  these  tissues,  then  these  terget 
tissues  must  be  examined  in  all  test 
animals. 

(B)  The  necropsy  and  mfcroscopic 
examination  must  include,  in  addition  to 
those  tissues  listed  in  paragraph 
(b](2){U)  of  this  section,  the  following: 

[1]  In  a  feeding  study:  nasal  cavity; 
paranasal  sinuses;  nasopharynx. 

[2]  In  an  inhalation  study:  multiple 
sections  of  the  upper  respiratory  tract 
nares;  nasal  cavity;  paranasal  sinuses; 
hypopharynx -larynx. 

[3]  In  a  derma /  study:  skin  (normal); 
skin  from  sites  of  skin  painting. 
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Special  Test  No.  6:  Oncogenic  Effects  Inhalation  Study  (772.113-2),  Rodent 


(a) 


J  772.113-2  Oncogenic  effect*  teef 
standard*. 

(a)  Study  design.  (1)  Species  and 
Strain,  (i)  The  tester  must  use  *1  least 
two  rodent  species,  the  laboratory 
mouse  and  rat  An  alternative  species 
may  be  itred  if  the  sponsor  can.  provide 
sufficient  data  and/or  rationale  to 
demonstrate  that  it  is  a  more 
appropriate  spedes  for  a  specific  test 
substance.  The  sponsor  must  present 
such  data  and/or  rationale  for  Agency 
approval  as  a  part  of  the  study  plan 
submission. 

(ii)  The  sponsor  or  tester  must  select 
the  specific  strains  and/or  stocks  of  test 
animals  to  be  used.  Established  strains 
and/or  stocks  which  are  expected  to  be 
sensitive  to  the  test  substance  must  be 
used.  As  part  of  the  study  plan 
submission,  the  sponsor  must  present 
the  rationale  for  selection  of  the  specific 
test  animals.  This  most  indude  a 
summary  of  any  prior  test  results  with 
the  selected  species,  historical  data  on 
their  lifespans,  spontaneous  diseases 
and  conditions  (including  tumors]  sod 
their  incidenoea. 

N otm — Accept* Me  rationale  for  alternate 
species  would  be  results  from  prior 
oncogenicity  studies  which  show  tfast  the 
alternative  species  is  sensitive  to  the 
oncogenic  effeca  of  the  chemical  class  to 
which  the  test  substance  belongs  or  that  the 
alternate  species  hss  similar  sietaboEam  or 
pharmacokinetics  to  hnmana. 

(Z)  Sex  The  tester  must  use  equal 
numbers  of  males  and  females  at  each 
dose  level. 

(3)  Age  at  start  of  test  The  tester  must 
begin  to  dose  rodents  as  soon  as 
possible  after  weaning  and 
environmental  acclimatization,  by  no 
later  than  six  (6)  weeks  of  age.  For 
nonrodentx  the  Agency  must  approve 
the  age  of  initial  exposure. 

(+)  Croup  size.  Each  “test  group”  of 
rats  or  mica  must  contain  af  least  50 
animals.  The  tester  must  assign  animals 
to  individual  test  groups  by  a  specified 
randomization  procedure.  When  the 
study  plan  caQa  for  Interim  kill  the 
tester  must  increase  the  number  of 
animals  in  each  group  at  the  start  of  he 
study  by  the  number  scheduled  to  be 
killed  before  completion  of  the  study,  f 
•'’'•'.ies  other  than  the  laboratory  mouse 


(a)  Special  Test  No.  6  use 


and  rat  are  selected.  EPA  must  approve 
the  number  uf  animals  per  group. 

(5)  Control  groups.  A  tester  must  use  a 
matched  control  group  which  is  identical 
in  every  respect  to  the  exposed  groups 
except  for  exposure  to  the  test 
substance. 

Note  (!) _ If  a  vehicle  is  administered  to  the 

matched  control  group  and  if  its  toxic 
properties  are  not  known,  the  tester  may.  at 
his/her  discretion,  use  a  negative  or 
untreated  control  group. 

Note  (ii).— ' The  EPA  may  require  a  Positive 
Control  Group  for  particular  chemicals  when 
the  sensitivity  of  the  test  animal  to  the 
chemical  class  to  which  the  test  substanca 
belongs  Cannot  be  documented.  When  used, 
the  positive  control  group  should  serve  as  an 
internal  quality  control  to  ascertain  whether 
the  test  animals  are  sensitive  to  or  respond  in 
a  predictable  manner  to  known  toxic  agents 
and  whether  the  test  strain  or  species  reacts 
similarly  to  mother  strain  or  species  when 
exposed  to  the  same  known  standard 
toxicant. 

(6)  Route(s)  of  administration.  To  the 
extent  possible,  raute(s)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  The  test  rules  in  Part  771  will 
specify  the  route(s)  to  be  employed  for  a 
particular  chemicaL  For  inhalation  and 
dermal  studies.  Part  771  will  also  specify 
the  specific  conditions  for  administering 
the  test  substance. 

(7)  Frequency  of  exposure.  The  tester 
must  administer  test  substance  and 
vehicle,  if  any,  by  the  same  route  and  at 
the  same  frequency  for  the  duration  of 
the  study.  For  gavage.  the  test  substance 
must  be  administered  daily;  for  feeding, 
ad  libitum:  for  inhalation  exposure,  a 
minimum  of  5  days  per  week.  6  hours 
per  day.  and  for  dermal  exposure,  as 
specified  in  the  applicable  test  rule.  The 
tester  must  conduct  the  dosing  at 
approxr  lately  the  same  time  each  day. 

(8)  Duration  of  treatment  and 
observation  periods.  The  tester  must 
administer  the  test  substance  to  rodent 
species  for  a  minimum  of  f-J  month-,  t  ut 
no  longer  than  30  months,  if  a  nor.r-jc.enx 
species  is  used,  the  Agency  must 
approve  the  duration  of  exposure 


rodent  as  the  animal,  price 


19)  Dose  levels  and  dose  selection,  (it 
The  tester  must  provide  data  from  at 
least  three  dose  levels  (In  audition  iu 
controls)  in  each  sex  of  each  species. 

(A)  The  high  dose  level  must  be  the 
maximum  level  that  can  be  administered 
for  the  duration  of  the  test  period,  with 
demonstrable  but  only  slight  toxicity, 
and  no  substantial  reduction  in 
longevity  due  to  effects  other  than 
tumors.  Signs  of  demonstrable,  slight 
toxicity  are  a  weight  decrement  not  to 
exceed  10  percent  compared  to 
appropriate  controls,  clinical  signs  of 
toxicity,  or  pathologic  lesions  other  than 
those  related  to  a  neoplastic  response 

(B)  The  intermediate  dose  level  must 
be  some  fraction  (hi  to  H)  of  the  high 
dose  level. 

(C)  The  lowest  dose  level  must  be 
some  fraction  (1A  or  less)  of  the- 
intermediate  dose  level  but  not  less  than 
10  percent  of  the  high  dose  level. 

(D)  The  sponsor  or  tester  may  add 
additional  dose  levels  at  his/her  own 
discretion.  If  other  dose  levels  are 
tested,  the  sponsor  must  submit  the  data 
from  any  such  discretionary  levels  to 
Agency  along  with  that  of  the  required 
levels. 

(ii)  The  tester  must  conduct  a 
preliminary  toxicology  study  of  at  least 
90  days  to  select  the  chronic  dose  levels 
which  will  meet  the  requirements  in  this 
subsection.  A  preliminary  toxicology 
study  of  at  least  90  days  that  has  been 
completed  previously  may  be  submitted 
for  this  purpose. 

(iii)  The  sponsor  must  submit  the 
rationale  for  dose  selection  including 
supporting  data  from  preliminary 
toxicity  studies  as  a  pan  of  the  plan 
submission. 

(b)  Study  conduct  (1)  Clinical 
procedures.  Veterinarians,  as  specified 
in  §  772.113— 1(e)(2).  must  ascertain  and 
be  responsible  for  the  health  status  and 
cars  of  all  test  animals  pnor  to  and 
during  the  study.  Technical  employees, 
as  specified  in  §  772.113— i(e)(3)(ii).  must 
be  responsible  for  the  daily 
ocservations  and  care  of  test  animats. 


is  based  on  rat. 
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(i)  Observation  of  Animals.  (A)  Each 
test  animal  must  be  identified  by  a 
specific  identification  number.  The 
tester  must  account  for  all  animals  at 
the  end  of  the  study.  The  tester  must 
establish  and  adhere  to  standard 
operating  procedures  for  housing, 
feeding,  handling,  and  care  of  test 
animals  as  specified  in  }  772.110-1, 
Subpart  E  To  further  assure  minimal 
loss  of  animals  due  to  cannibalism  or 
autolysis  of  tissue,  technical  employees, 
as  specified  above,  must  observe  the  - 
test  animals  every  12  hours  throughout 
the  test  period.  EPA  may  consider  a 
study  to  be  unacceptable  for  purposes  of 
satisfying  a  test  rule  requirement  if 
losses  in  any  test  group  exceed  5 
percent. 

(B)  Technical  employees  must  conduct 
routine  clinical  examinations  on  each 
animal.  These  clinical  examinations 
must  include  weighing  of  each  animal, 
approximately  the  same  time  of  day,  at 
least  once  a  week  during  the  first  13 
weeks,  and  every  two  weeks  thereafter, 
and  observing  animals  in  relation  to 
food  and  water  consumption,  morbidity, 
mortality  and  causes  thereof,  loss  of 
animals  for  whatever  reason,  signs  to 
toxicity,  pharmacologic  effects,  and 
behavioral  changes.  The  observer  must 
record  all  data  in  detail  at  the  time  of 
observation. 

(ii]  Hematology.  The  tester  must 
conduct  the  following  quantitative 
hematologic  determinations  on  a 
minimum  of  eight  predesignated  animals 
in  each  test  group  at  one  year  (±  one 
month)  and  at  termination:  hematocrit 
hemoglobin,  erythrocyte  count  total  and 
differential  leukocyte  counts,  plateiet 
count  and  prothrombin  and  clotting 
tunes.  If  hematologic  evidence  of  anemia 
is  present  at  one  year,  reticulocyte 
counts  must  be  performed  within  one 
week  of  the  determination.  In  addition 
to  the  tests  listed  above,  if  any  interim 
clinical  observations  suggest  that  other 
tests  are  necessary  to  assess  the  health 
status  of  test  animals,  the  appropriate 
tests  must  be  conducted.  In  the  event 
that  any  of  the  predesignated  animals 
does  not  survive  12  months,  another 
animal  selected  by  statistical 
randomization  from  the  remainder  of  the 
appropriate  test  group  can  serve  as  a 
replacement. 

Note.— Predasignsted  means  that  the 
animal  has  been  selected  to  undergo  this  test 
by  a  specified  randomize  bon  procedure  prior 
to  initiation  of  the  study. 


(iii)  Interim  kill.  The  tester  may  kill 
predesignated  animals  (other  than  those 
predesignated  for  hematological  test  in 
paragraph  (b)(l)(ii)  of  this  section  at  any 
time  during  the  study,  provided  (hat  he 
(she)  increased  the  number  if  animals 
started  in  the  study  at  least  by  the 
number  scheduled  or  anticipated  to  be 
killed  before  the  end  of  the  study. 

(iv)  Killing  of  test  animals.  Animals 
which  appear  during  the  study  as 
moribund,  injured,  or  w'ealc.  and  not 
expected  to  survive  to  the  next 
observation,  must  be  killed  to  preclude 
the  loss  of  tissues  from  cannibalism 
and/or  autolysis.  Animals  surviving  to 
the  termination  of  the  study  must  also 
be  killed.  A  technical  employee  must 
obtain  blood  samples  for  hemotologic 
determinations  from  each  animal 
immediately  before  it  is  killed  or  as  it  is 
killed.  The  method  used  for  killing  must 
be  humane  and  the  same  throughout  the 
study.  The  tester  must  select  a  method 
of  killing  which  will  not  produce 
interfering  pathologic  lesions. 

(2)  Pathology  procedures.  A  Board- 
certified  or  Board-eligible  pathologist,  as 
specified  in  i  772.113-l(e)(l)(i).  must  be 
responsible  for  the  planning  and 
conduct  of  all  pathology  procedures  and 
histopathology  examinations,  as  well  as 
for  the  final  interpretation  of  ail 
pathology  data.  Other  doctorate 
pathologists,  ss  Specified  in  }  772.113- 

l(e)(l)(il).  are  also  acceptable  for 
conducting  procedures  in  their 
disciplines  of  specialization,  under  the 
direct  supervision  of  a  Board-Certified 
or  Board-Eligible  pathologist  as 
specified  in  5  772.m-i(e)(l)(i). 

Note. — Direct  supervision  means  that  the 
supervisor  is  immedittely  available  for 
consultation,  ss  necessary.  Thi.  consultation 
may  be  done  in  person  or  by  telephone. 

(i)  Cross  necropsy.  (A)  Qualified 
pathologists,  as  specified  in  }  77t.m* 
l(e)(2)(l),  must  perform  or  personally 
supervise  the  necropsies.  Other 
appropriately  trained  technical 
employees,  as  specified  in  5  772.113- 
l(e)(3)(i),  may  assist  in  the  necropsy. 

Note.  Personal  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation  at  the  site. 

(B)  Animals  must  be  necropsied  as 
soon  as  possible  after  death  but  no  later 
than  IB  hours  after  death.  If  necropsy 
cannot  be  performed  immediately  after 
the  animal  is  killed  or  found  dead,  a 
technical  employee  most  immediately 
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refrigerate  (but  not  freeze)  the  animal  *t 
temperatures  low  enough  to  minimize 
tissue  autolysis  (4— 3’  Q.  Animals  found 
dead  upon  routine  d Laical  examination 
must  be  necropsied  as  soon  as  possible 
to  salvage  useable  tissues. 

(C)  The'gross  necropsy  must  include 
an  initial  physical  examination  of  the 
external  surfaces  and  all  orifices 
followed  by  an  internal  examination  of 
tissues  and  organis  in  situ.  The 
examination  must  include  the  following: 
external  and  internal  portions  of  aQ 
hollow  organs;  manual  Ca  t  it y  and 
external  surfaces  of  the  brain  and  spinal 
cord:  nasal  cavity  and  paranasal 
sinuses;  neck  with  its  associated  organa 
and  tissues;  thoracic,  abdominal,  end 
pelvic  cavities  with  their  associate 
organia  and  tissues:  and  the  muscular/ 
skeletal  carcass.  The  urinary  bladder 
and  lungs  must  be  inflated  with  a  proper 
fixative  to  allow  for  better  gross 
examination  and  preservation. 

(D)  The  person  responsible  for  the 
gross  necropsy  must  record  all  gross 
necropsy  findings  bn  accordance  with 
§  772.113-1  (k«2). 

(ii)  Tissue  preservation.  A  technical 
employee  must  immediately  preserve  all 
tissues  end  organs  from  all  test  animals 
in  ten  percent  (10%)  buffered  formalin  or 
another  recognized  and  accepted 
fixative  appropriate  for  the  specanc 
tissue(s).  Sections  from  the  following 
tissues  from  all  test  animals  regardless 
of  their  time  of  death  must  be  properly 
preserved  for  routine  microscopic 
examination: 

(A)  All  gross  lesions  (with  a  raarg.n  o 
normal  tissue): 

(B)  Brain  (minimum  of  one  section 
each  from  the  forebrain,  midbrain,  and 
hindbrain); 

(C)  Eyes  and  contiguous  Harderian 
glands; 

(D)  Pituitary  gland: 

(E)  Major  salivary  glands,  thymus, 
thyroid  with  parathyroid,  mammary 
glands;  Zymbal's  gland  (if  present); 

(F)  Oral  mucous  membrane  (including 
random  sections  from  tongue,  buccal, 
and  alveolar  mucosa,  pharytvx.  and 
nasopharynx): 

(G)  Heart  and  aorta: 

(H)  Trachea;  lungs  with  the  mainstem 
bronchi: 

(I)  Esophagus,  stomach,  small 
intestines  and  large  intestine  (cecum, 
colon,  and  rectum): 

(J)  Adrenal  glands,  pancreas.  Uver 
(minimum  of  two  lobes),  gall  bladder  (if 
present),  spleerc 

(K)  Kidneys,  urinary  bladder 

(L)  Representative  lumph  nodes 
(including  those  draining  eny  neoplasm 
and  those  with  gross  changes): 

(M)  Bone  including  marrow  from  the 
sternum,  vertebra  and/or  tibiofemoral 
joint: 

(N)  Skeletal  muscle 


(O)  For  males:  testes,  prostate,  end  all 
other  accessory  sex  organs; 

(P)  For  females:  vagina,  corpus  end 
cervix  uteri,  ovaries,  end  fallopian 
tubes. 

(iii)  Preparation  of  tissue  for 
microscopic  examination.  A  pathologist 
or  a  technical  employee,  as  specified  in 
f  772.113-l(e)(3)(f).  must  prepare  all 
specimens  for  microscopic  examination. 

(A)  Tissue  fixation  and  trimming.  A 
technical  employee  must  fix  tissues  for 
the  appropriate  time  for  the  fixative 
utilised.  A  pathologist  most  perform  or 

.  directly  and  personally  supervise  tissue 
trimming.  Routinely,  tissues  must  be 
trimmed  to  e  thickness  of  no  more  than 
0.4  cm  for  subsequent  processing. 
Parenchymal  organs  must  be  trimmed  to 
allow  for  the  largest  surface  area 
possible  for  subequent  microscopic 
examination.  Hollow  organs  must  be 
trimmed  to  allow  for  a  cross  section 
mount  from  mucosa  to  serosa.  Lymph 
nodes  must  be  bisected  through  the 
hilus.  if  possible. 

(B)  Slide  preparation.  A  technical 
employee  must  cut  tissues  routinely  at  a 
thickness  of  three  to  six  mi  era  (3  to  8  ji). 
in  no  case  exceeding  top.  All  tissues 
must  be  stained  routinely  with 
hematoxylin  and  eosin  (H&E).  EPA 
encourages  the  use  of  special  stains 
appropriate  to  the  specific  neoplasm, 
lesion,  or  tissue.  Multiple  sections  (step 
cuts)  must  be  made  on  each  tissue  or 
organ  that  contains  gross  evidence  of  a 
neoplasm  or  lesion  and  on  each  tissue  or 
organ  in  which  a  metastasis  may  be 
anticipated.  The  tester  must  identify  all 
blocks  and  microscopic  slides  by 
references  to  the  animal's  specific 
identification  number  and  must  preserve 
and  hold  them  in  accordance  with 

§  772.11CM(j)(2). 

(iv)  Microscopic  examination  and 
evaluation.  (A)  Qualified  pathologists  as 
described  in  J  772.113-l(e)(i).  must 
perform  the  microscopic  examination 
and  evaluation  with  subsequent 
diagnosis.  The  same  pathologist  must 
examine  and  evaluate  all  microscopic 
slides  from  all  test  animals  of  a  given 
spades. 

(B)  Microscopic  examination  must  be 
performed  on  all  tissues  described  in 
paragraphs  (b)(2)(ii),  (b )(2){v).  and 
0>)(2)(vi)  of  this  section.  The  pathologist 
must  record,  document,  and  report  all 
microscopic  findings  including  all 
abnormalities,  lesions,  neoplasms, 
metastatic  tumors  and  their  anatomic 
locations  in  accordance  with  {  772.113- 
100(2). 

(v)  Additional  examination.  All 
adverse  health  effects,  including  n on- 
oncogenic  effects,  observed  during  the 
course  of  the  study  must  be  examined. 
When  there  is  clinical  evidence 
suggesting  specific  toxicologic  or 
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pharmacologic  effects,  including  non- 
oncogenic  effects,  the  necropsy  and 
microscopic  examinations  of  the 
suspected  target  organs  must  be 
conducted  in  greater  detaiL  For 
example,  when  there  ia  clinical  evidence 
of  neurotogic  effects,  multiple  sectic  ns 
from  brain,  spinal  cord,  and  nerves  must 
be  examined. 

(vi)  Special  examinations.  (A) 
Additional  sections,  as  specified  below, 
must  be  microscopically  examined  from 
a  minimum  of  ten  animals  selected 
randomly  from  the  long-term  survivors 
of  each  test  group  and  in  all  animals  in 
which  clinical  or  grossly  observable 
evidence  of  disease  is  present  If 
microscopic  examination  reveais 
evidence  of  disease  in  any  of  the  tissues, 
then  these  Urget  tissues  must  be 
examined  in  all  test  animals. 

(B)  The  necropsy  and  microscopic 
examinations  must  include,  in  addition 
to  those  tissues  listed  in  paragraph 
(b)(2)(ii)  of  this  section,  the  following: 

(7)  In  a  feeding  study:  nasal  cavity-, 
paranasal  sinusSs:  nasopharynx. 

(2)  In  an  inhalation  study:  multiple 
sections  of  the  upper  respiratory  tract 
nares:  nasal  cavity;  paranasal  sinuses; 
hypopharynx-larynx. 

(J)  in  a  derma/ study:  skin  (normal); 
skin  from  sites  of  skin  painting. 


£ifc  Systems,  Jhc . 


PROTOCOL 

Special  Test  No.  6:  Combined  Chronic  Toxicity  and 
Oncogenic  Effects  Inhalation  Study,  Rodent^3) 

(No  standard  protocol  available) 


(a)  Special  Test  No.  6  uses  rodent  as  the  animal,  price  is  based  on  rat. 
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Cifc  Systems.  Jhc. 


PROTOCOL 


Test  No.  7: 


Acute  Inhalation  Toxicity  Study,  Primate 


(a) 


(No  standard  protocol  available) 


(a)  Test  No.  7  uses  primate  as  the  animal,  price  is  based  on  monkey. 
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Cife  System.  Jhc. 


PROTOCOL 


Test  No.  8: 


Subchronic  Inhalation  Toxicity  Study,  Primate 


(a) 


(No  standard  protocol  available) 


Test  No.  8  uses  primate  as  the  animal,  price  is  based  on  monkey. 
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Cifc  Systems,  Jnc. 


PROTOCOL 

Special  Test  No.  8:  Subchronic  Behavioral 
Effects  Inhalation  Study,  Primate 

(No  standard  protocol  available) 


Special  Test  No.  8  uses  primate  as  the  animal,  price  is  based  on  monkey. 
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PROTOCOL 


Test  No.  9:  Chronic 


]  772.1 12-3  Non-oncogenic  chronic 
effects  lest  standards 

(a)  Study  design.  (1)  Species  and 
strains,  (i)  Tbe  tester  must  use  at  least 
two  mammalian  species:  one.  a 
laboratory  rat  and  the  second,  a 
nonrodent.  The  Agency  recommends  tbe 
dog  as  the  nonrodent  species.  The  tester 
may  utilize  other  suitable  nonrodent 
species  approved  by  S’ A. 

Note.— Selection  of  tbe  most  appropriate 
nonrodent  species  should  be  predicated  upon 
such  factors  as  metabolism, 
pharmacokinetic*,  sensitivity  or 
organotropism  and  other  consider  toons 
pertinent  to  tbe  study. 

(if)  Tbe  sponsor  or  tester  most  select 
the  specific  strains  and/or  stocks  of  test 
animals  to  be  used.  Test,  animals  must 
be  from  established  strains  and/or 
stocks.  As  part  of  tbe  study  plan 
submission,  the  sponsor  must  present 
tbe  rationale  for  selection  of  the  specific 
test  animals  along  with  historical  data 
on  their  lifespans  and  disease  types  and 
incidences. 

(2)  Sex.  The  tester  must  use  equal 
numbers  of  males  and  females  at  each 
dose  leveL 

(3)  Age  at  start  of  test  The  tester  must 
begin  to  dose  as  soon  as  possible  after 
weaning  and  environmental 
acclimatization,  but  no  later  than  six 
weeks  of  age  for  rodents  and  at  ten 
weeks  of  age  for  dogs.  For  nonrodent 
species,  other  than  the  dog.  the  Agency 
must  approve  the  age  of  initial  exposure. 

(4)  Croup  size.  Each  “test  group"  of 
rodents  must  contain  at  least  SO  animals 
(plus  at  least  8  additional  for  clinical 
laboratory  tasting).  If  the  nonrodent 
species  is  the  dog.  then  each  group  must 
contain  at  least  six  animals.  The  tester 
must  assign  animals  to  individual  test 
groups  by  e  specified  randomization 
procedure.  When  die  study  plan  calls  for 
interim  iuU.  the  tester  must  increase  the 
number  of  animals  in  each  group  at  the 
start  of  the  study  by  the  number 
scheduled  to  be  killed  before  completion 
of  the  study.  If  species  other  than  the 


(a)  Test  No.  9  uses  primate 


Inhalation  Toxicity 


Study  (772.  1  13-3)  , 


Primate 


laboratory  dog  and  rat  are  selected.  EPA 
must  approve  the  number  of  animals  per 
group. 

(5)  Control  groups.  A  tester  must  use  a 
matched  control  group  which  is  identical 
in  every  respect  to  the  exposed  groups 
except  for  exposure  to  the  test 
substance. 

Not*  (I).— If  a  vehicle  is  administered  to  tbe 
matched  control  group  end  if  its  toxic 
properties  ere  not  Jon  own.  the  tester  may,  at 
his/her  discretion,  use  t  negative  or 
untreated  oootref  group. 

Note  (HV — The  EPA  may  require  s  Positive 
Control  Croup  for  particular  chemicals  when 
the  saoaitivity  of  the  test  animat  to  the 
chemical  class  u  which  the  test  suhstanas 
belongs  cannot  be  documented.  When  used, 
the  positive  control  group  should  serve  as  an 
internal  quality  control  to  ascertain  whether 
the  teat  esmaala  are  sensitive  to  or  respond  m 
e  predictable  manner  to  known  toxic  agents 
and  whether  the  test  strain  or  specie*  reacts 
similarly  to  another  strain  or  species  riia 
exposed  to  the  same  known  standard 
toxicant. 

(8)  Routefs)  of  administration.  To  the 
extent  poesible.  routefs)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  Test  rules  in  Part  771  wiU 
specify  the  routefs)  to  be  employed  For  a 
particular  chemical.  For  inhalation  and 
dermal  studies.  Part  771  wiD  also  specify 
the  specific  conditions  for  administering 
the  test  substance. 

(73  Frequency  of  exposure.  The  tester 
must  administer  test  substance  and 
vehicle,  if  any,  by  the  same  route  and  at 
the  same  frequency  for  the  duration  of 
the  study.  For  gavage.  the  test  substance 
must  be  administered  daily:  for  feeding. 
od  libitum:  for  inhalation  exposure,  a 
minimum  of  5  days  per  week.  9  hours 
per  day:  and  for  dermal  exposure,  as 
specified  in  the  applicable  test  rule.  For 
gavage.  the  tester  must  conduct  the 
dosing  at  approximately  the  same  time 
each  day. 


as  the  animal,  price  is  based 


(8)  Duration  of  treatment  and 
observation  periods.  The  tester  must 
administer  the  test  suusiance  to  ra-.e  fur 
at  least  30  months.  In  studies  with 
nonrodents,  the  tester  must  test  for  at 
least  2  years  unless  the  Agency 
authorizes  specific  exceptions. 

(9)  Dose  levels  and  dose  selection,  ft) 
The  tester  must  select  doses  to  permit 
analyst*  of  dose-response  relationships 
and  the  "no  observable  effect  level" 
(NOEL). 

(A)  A  minimum  of  three  dose  levels 
(in  addition  to  controls)  in  each  sex  of 
each  species  must  be  used. 

(B)  The  highest  dose  level  must 
demonstrate  toxicologic  effects. 

Mortality  in  rat  groups  must  not  exceed 
50  percent  before  18  months.  Mortality 

in  nonrodent  groups  must  be  kept  to  a 
minimum  but  significant  toxicologic 
effect  most  also  be  demonstrated  in  the 
species. 

(C)  The  lowest  dose  level  must  be 
selected  to  produce  no  observable 

.  evidence  of  toxicity  other  than  tumors 
(NOEL). 

(D)  The  sponsor  or  tester  may  add 
additional  dose  levels  at  his/her  own 
discretion.  If  other  dose  levels  are 
tested,  the  sponsor  must  submit  the  data 
from  any  such  discretionary  levels  to  the 
Agency  along  with  that  of  the  required 
levels. 

(ii)  The  tester  must  conduct  a 
preliminary  toxicology  study  of  at  ie3st 
90  days  to  select  the  chronic  dose  levels 
which  meet  the  requirements  of  this 
section.  A  preliminary  toxicology  study 
of  at  least  90  days  that  has  been 
completed  previously  may  be  submitted 
for  this  purpose. 

(in)  The  spoasor  must  submit  the 
rationale  for  dose  selection  including 
supporting  data  from  preliminary 
toxicity  studies  as  a  part  of  the  study 
plan  submission. 


on  monkey. 


43 


1 


fbl  Study  conduct  (1)  Clinical 
procedures.  A  veterinarian.  at  specified 
in  J  772.113-I(e)(2),  must  ascertain  and 
be  responsible  for  the  health  status  and 
care  of  all  test  animals  daring  the  study. 
A  technical  employee,  as  specified  in 
3  772.113-1 (eK3)(ii).  must  be  responsible 
for  the  daily  observations  and  care  of 
the  test  animala 

fit  Observation  of  animal*.  (A)  Each 
test  animal  most  be  identified  by  a 
specific  identification  number.  The 
tester  must  account  for  all  animals  at 
the  end  of  the  study.  The  tester  must 
establish  and  adhart  to  standard 
operating  procedures  for  housing, 
feeding,  handling,  and  car:  of  test 
animals  as  specified  in  3  772.110-1.  To 
further  assure  aiinimal  loss  of  animals 
due  to  cannibalism  or  autolysia  of 
tissue,  technical  employees,  as  specified 
above,  must  observe  the  test  animals  st 
least  every  12  hours  throughout  the  test 
period.  EPA  may  consider  a  study  to  be 
unacceptable  for  purposes  of  satisfying 
a  test  rule  requirement  if  losses  in  any 
test  group  exceed  5  percent 

(B)  Technical  employees  must  conduct 
routine  clinical  examinations  on  ail  test 
animala.  Clinical  examination  must 
include  weighing  of  each  animaL  at 
approximately  the  same  time  of  day.  at 
least  once  a  week  during  the  first  13 
weeks,  and  every  two  weeks  thereafter 
and  observing  all  animals  in  relation  to 
food  and  water  consumptionL  morbidity, 
mortality  and  causes  thereof,  loas  of 
animals  for  whatever  reason,  signs  of 
toxicity,  pharmacologic  effects,  snd 
behavioral  changes.  The  observer  must 

record  all  data  in  detail  at  the  time  of 
observation. 

(ii)  Clinical  laboratory  testing.  The 
tester  must  conduct  the  following 
quantitative  determinations  on  a 
minimum  of  eight  additional 
predesignated  rats  in  each  test  group. 

For  nonrodents,  all  animals  in  each  test 
group  must  be  utilized.  In  addition  to  the 
tests  listed  below,  if  any  interim  clinical 
observations  suggest  that  other  tests  are 
necessary  to  assess  the  health  status  of 
test  animals,  the  appropriate  tests  must 
be  conducted. 

Note.  Predesignated  means  that  the 
animal  has  been  selected  to  undergo  these 
tests  by  a  sp~~ified  randomization  procedure 
prior  to  initiation  of  the  study. 

(A)  Hematology.  The  tester  must 
conduct  the  following  quantitative 
hematologic  determinations  at  least  at  3. 

8.  12.  18.  24  months  and  at  study 


termination:  hematocrit,  hemoglobin, 
erythrocyte  count,  total  and  differential 
leukocyte  counts,  platelet  count,  and 
prothrombin  and  clotting  time*.  If 
hematologic  evidence  of  anemia  is 
present,  reticulocyte  counts  must  be 
performed  within  one  week  of  tbe 
determination. 

(B)  Blood  chemistry.  The  tester  must 
conduct  the  following  quantitative  blood 
chemistry  determinations  at  least  at 3,  6, 
12. 18.  24  months  and  at  study 
termination:  calcium,  sodium, 
potassium,  chloride,  serum  lactic 
dehydrogenase,  serum  glutamic  pyruvic 
transaminase,  creatinine  kinase,  serum 
glutamic  oxaloacetic  transaminase, 
glucose,  blood  urea  nitrogen." creatinine, 
direct  and  total  bilirubin,  cholinesterase, 
total  cholesterol  triglycerides,  serum 
alkaline  phosphatase,  albumin,  globulin, 
and  total  protein.  In  addition  to  these 
tests,  the  tester  may  conduct  other 
quantitative  blood  chemistry 
determinations  at  his/her  discretion, 
such  as  uric  acid,  gammaglutamyl 
transpeptidase,  and  ornithine 
carbamoyltransferase. 

(C)  Urinal ysis.'The  tester  must 
conduct  the  following  quantitative 
determinations  at  least  at  3,  6. 12. 18.  24 
months  and  at  study  termination: 
specific  gravity  or  osmolarity,  pH. 
protein,  glucose,  ketones,  bilirubin,  and 
urobilinogen,  as  well  as  microscopic 
examination  and  analysis  of  formed 
elements.  Each  animal's  urine  must  be 
evaluated  individually. 

Nola .—Additional  Tests.  Based  on  results 
of  concurrent  or  previous  studies  on  tbe  test 
substance,  its  metabolic  or  degradation 
products,  the  tester  should  conduct  such 
other  determinations  is  may  be  necessary  for 
adequate  toxicological  evaluation. 

(D)  Function  tests.  (;)  The  tester  must 
determine  the  functional  capacity  of  the 
renal,  hepatic  pulmonary,  and 
cardiovascular  systems. 

Note.— Additional  determinations  must 
place  major  emphasis  on  orgin  or  system 
function  tests.  Selection  of  the  appropriate 
testa  rnuat  be  based  upon  the  findings  in  the 
subchronic  studies  or  observations  made 
during  the  course  of  present  study. 

(2)  Additional  quantitative 
determinations  may  include,  but  not 
necessarily  be  limited  to  the  following: 
weter  dilution  and  water  concentration 
tests  for  renal  function;  total  lung 
capacity,  functional  residual  capacity, 
and  residual  volume  for  pulmonary 
function:  bromsulphaletn  excretion  test 


for  liver  function:  electrocardiogram, 
blood  pressure,  snd  exercise  recovery 
for  cardiovascular  function.  The  tester 
must  perform  these  evaluations  at  the 
beginning  (nonrodent  only)  and  at  least 
every  3.  6. 12. 18.  24  months  and  at  study 
termination. 

(E)  Residue  analysis.  The  tester  must 
measure  levels  of  test  substance,  major 
metabolites  or  other  biologically 
significant  metabolites  at  3.  8. 12. 18.  and 
24  months  ±  1  month  and  at  the 
termination  of  the  study.  Tissues  from 
the  predesigr.ated  animals  analyzed 
should  include  all  target  tissues  from 
prechronic  toxicology  studies  and  those 
suggested  by  pharmaco-kinetic  studies. 
These  analyses  must  include  at  least 
plasma.  24-hour’urine.  feces  and.  at  time 
of  death  or  scheduled  killing,  liver  and 
kidney. 

{iii)  Interim  kill.  The  tester  may  kill 
predesignated  animals  (other  than  those 
predesignated  for  hematological  tests  in 
paragraph  (b)(l)(ii)(A)  of  this  section  at 
any  time  during  the  study,  provided  that 
he/she  increases  the  number  of  animals 
started  in  the  study  at  least  by  the 
number  scheduled  or  anticipated  to  be 
killed  before  the  end  of  the  study. 

(iv)  Killing  of  test  animals.  Animals 
which  appear  during  the  study  as 
moribund  injured  or  weak,  and  not 
expected  to  survive  to  the  next 
observation,  must  be  killed  to  preclude 
the  loss  of  tissues  from  cannibalism 
and/or  autolysis.  Animals  surviving  to 
the  termination  of  the  study  must  also 
be  killed  A  technical  employee  must 
obtain  blood  samples  for  hematologic 
determinations  from  each  animal 
immediately  before  it  is  killed  or  as  it  is 
killed  The  method  used  for  killing  must 
be  humane  and  the  same  throughout  the 
study.  The  tester  must  select  a  method 
of  killing  which  will  not  produce 
interfering  pathologic  lesions. 

(2)  Pathology  procedures.  A  Board- 
Certified  or  Board-Eligible  pathologist. 

as  specified  in  3  772.113-I|e)(l)l>)-  must 
be  responsible  for  the  planning  and 
conduct  of  all  pathology  procedures  and 
histopathology  examination,  as  well  as 
for  the  final  interpretation  of  all 
pathology  data.  Other  doctorate 
pathologists,  as  specified  in  5  772.113- 
lle )(l)(ti).  are  also  acceptable  for 
conducting  procedures  in  tbeir 
disciplines  of  specialization,  under  the 
direct  supervision  of  a  Board-Certified 
or  Board-Eligible  pathologist  as 
specified  in  5  772.1l3-:(e)(l)(i). 
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Note.— Direct  supervision  mein*  that  the 
supervisor  is  immediately  available  for 
consultation,  as  oeeessary.  This  consul  1st;':' 
may  be  done  in  person  or  by  telephone. 

01  Cross  necropsy.  (A}  Qualified 
pathologists,  as  specified  $  772.113- 
1(e)(1).  must  perform  or  personaally 
supervise  the  necropsies.  Other 
appropriately  trained  technical 
employees,  as  specified  in  §  772.113- 
l(e)(3)(i)  may  assist  In  the  necropsy. 

Nota.-lPer*onal  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation  at  the  site. 

(B)  Animals  must  be  necropsied  as 
soon  as  possible  after  death  but  no  later 
than  16  hours  after  death.  If  necropsy 
cannot  be  performed  immediately  after 
the  animal  is  killed  or  found  dead,  a 
technical  employee  must  immediately 
refrigerate  (but  not  freeze)  the  animal  at 
temperatures  low  enough  to  minimize, 
tissue  autolysis  (4-8*  CJ.  Animals  found 
dead  upon  routine  clinical  examination 
must  be  necropsied  as  soon  as  possible 
to  salvage  usable  tissues. 

(C)  The  gross  necropsy  must  include 
an  initial  physical  examination  of  the 
external  surfaces  and' all  orifices 
followed  by  an  internal  examination  of 
tiasues  and  organs  in  situ.  The 
examination  must  include  the  following: 
external  and  internal  portions  of  all 
hollow  organs:  cranial  cavity  and 
external  surfaces  of  the  brain  and  spinal 
cord:  nasal  cavity  and  paranasal 
sinuses;  neck  with  its  associated  organs 
and  tissues:  thoracic,  abdominal,  and 
pelvic  cavities  with  their  associated 
organs  and  tissues:  and  the  muscular/ 
skeletal  carcass.  The  urinary  bladder 
and  lungs  must  be  inflated  with  a  proper 
fixative  to  allow  for  better  gross 
examination  and  preservation. 

(D)  The  weights  of  the  heart  liver, 
kidneys,  testes,  spleen,  lung,  brain,  and 
adrenals  must  be  recorded  after  careful 
dissection  and  trimming.  In  addition,  the 
thyroid  (with  parathyroids)  and  pituitary 
must  be  weighed  for  each  nonrodent 
The  person  responsible  for  the  gross 
necropsy  must  record  all  groas 
necreopsy  findings  in  accordance  with 

|  772.113-1  (k)(2). 

(n)  Tissue  preservation.  A  technical 
employee  must  immediately  preserve  all 
tissues  and  organs  from  ail  test  animals 
in  10  percent  buffered  formalin  or 
another  recognized  and  accepted 
fixative  appropriate  for  the  specific 


tissue(s).  Sections  from  the  following 
tissues  from  all  test  animals  regardless 
of  their  time  of  death  must  be  property 
preserved  for  routine  microscopic 
examination: 

(A)  AU  gross  lesions  (with  a  margin  of 
normal  tissue); 

(B)  Brain  (minimum  of  one  section 
each  from  the  fsrebrais.  midbrain,  and. 
hindbrain); 

(Cl  Spinal  cord  (minimum  of  one 
section  each  from  cervical,  thoracic,  end 
lumbar  regions); 

(D)  Eyes  and  contiguous  Harderian 
glands; 

(E)  Pituitary  gland; 

(F)  Major  salivary  glands,  thymus, 
thyroid  with  parathyroid,  mammary 
glands,  Zymbal's  gland  (if  present); 

(C)  Oral  mocoos  membrane  (including 
random  sections  from  tongue,  buccal 
and  alveolar  mucosa,  pharynx,  and 
nasopharynx); 

(H) . Heart  and  aorta  (three  sections 
from  different  locations); 

(I)  Trachea;  lungs,  with  the  mainstem 

bronchi:  .  • 

(J)  Esophagus,  stomach,  small 
intestines  and  large  intestine  (cecum, 
colon,  and  rectum  h 

(K)  Adrenal  glands,  panmeas.  liver 
(minimum  of  two  lobes),  gall  bladder  (U 
present),  spleen: 

(L)  Kidneys,  urinary  bladder: 

(Ml  Representative  lymph  nodes 

(including  those  draining  any  neoplasm 
and  those  with  gross  changes): 

(N)  Bone  including  marrow,  from  the 
sternum  vertebra  and/or  tibiofemoral 
joint; 

(O)  Skin  (sections  from  similar  sites  of 
all  animals): 

(P)  Skeletal  musde: 

(Q)  For  males:  testes,  prostate,  and  all 
other  accessory  sex  organs; 

(R)  For  females:  vagina,  corpus  and 
cervix  uteri,  ovaries,  and  fallopian 
tubes. 

(iii)  Preparation  of  tissue  for 
microscopic  examination  A  pathologist 
or  a  technical  employee,  as  specified  in 
]  772.IT3— l(e)(3)(i).  must  prepare  ail 
specimens  for  microscopic  examination. 

(A)  Tissue  fixation  and  trimming.  The 
technical  employee  must  fix  tissies  for 
the  appropriate  times  for  the  fi.  ’.ive 
utilized.  A  pathologist  must  perform  or 
directly  and  personally  supervise  tisjue 
trimming.  Routinely,  tissues  must  be 
trimmed  to  a  thickness  of  so  mere  than 
0.4  cm  for  subsequent  processing. 
Parenchymal  organs  must  be  snetmed  to 


allow  for  the  largest  surface  areas 
possible  for  subsequent  microscopic 
examination.  Hollow  organs  must  be 
trimmed  to  allow  for  a  cross  section 
mount  from  mucosa  to  serosa.  Lymph 
nodes  must  be  bisected  through  the 
hilns,  if  possible. 

(B)  Slide  preparation.  A  technical 
employee  must  cut  tissues  routinely  at  a 
thickness  of  three  to  six  micra  (3  to  6  js). 
in  no  case  exceeding  10  p.  All  tissues 
must  be  stained  routinely  with 
hematoxylin  and  eosin  (H&E).  EPA 
encourages  the  use  of  special  stains 
appropriate  to'  the  specific  neoplasm, 
lesion,  or  tissue.  Multiple  sections  (step 
cuts)  must  be  made  on  each  tissue  or 
organ  that  contains  gross  evidence  of  a 
neoplasm  or  lesion  and  tin  each  tissue  or 
organ  in  which  a  metastasis  may  be 
aniticipated.  The  tester  must  identify  all 
blocks  and  microscopic  slides  by 
reference  to  the  animal's  specific 
identification  number  and  must  preserve 
and  hold  them  in  accordance  with 
3  772.110-l(j)(2). 

(iv)  Microscopic  examination  and 
evaluation.  (A)  Qualified  pathologists  as 
described  in  3  772.113-l(e)(l).  must 
perform  the  microscopic  examination 
and  evaluation  with  subsequent 
diagnosis.  The  same  pathologist  must 
examine  and  evaluate  all  microscopic 
slides  from  all  test  animals  of  a  given 
species. 

(B)  Microscopic  examination  must  be 
performed  on  ail  appropriate  tissues 
described  in  paragraphs  (b)(2)(ii), 
(b)(2)(v).  and  (b)(2)(vi)  of  this  section. 
The  pathologist  most  record,  document, 
and  report  all  microscopic  findings 
including  all  abnormalities,  lesions, 
neoplasms,  metastatic  tumors  and  their 
anatomic  location  in  accordance  with 
5  772.113-lfk)(2). 

(v)  Additional  Examinations.  All 
adverse  health  effects  observed  during 
the  course  of  the  study  must  be 
examined.  When  there  is  clinical 
evidence  of  specific  toxicologic  or 
pharmacologic  effects  related  to  specific 
target  organs,  the  necropsy  and 
microscopic  examinations  of  the 
suspected  target  organs  must  be 
conducted  in  greater  detail.  For 
example,  when  there  is  clinical  evidence 
of  neurologic  effects,  multiple  sections 
from  brain,  spinal  cord,  and  nerves  mi  st 
be  examined. 
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(vi)  Special  Examinations.  (A} 
Additional  sections  must  be 
microscopically  examined  from  a 
minimum  of  ten  rodent  animals  selected 
randomly  from  the  longterm  survivors 
and  all  nonrodent  animals  of  each  test 
group  and  in  all  animals  in  which 
cliucial  or  grossly  observable  evidence 
of  disease  is  present  If  microscopic 

examination  reveals  evidence  of  disease 
in  any  of  these  tissues,  then  these  target 
tissues  must  be  examined  in  all  test 
animals. 

(B)  The  necropsy  and  microscopic 
examination  must  include,  in  addition  to 
those  tissues  listed  in  paragraph 
(bK2){ii]  this  section,  the  following; 

[1J  In  a  feeding  study:  nasal  cavity; 
paranasal  sinuses;  nasopharynx. 

(2)  In  an  inhalation  study:  multiple 
sections  of  the  upper  respiratory  tract 
nares:  nasal  cavity;  paranasal  sinuses: 
hypopharynx-larynx. 

(31  In  a  dermal  study:  skin  (normal); 
skin  from  sites  of  skin  painting. 
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Special  Test  No.  9:  Oncogenic  Effects  Inhalation  Study  (772.  113-2),  Primate^ 


5  772.1 0-2  Oncogenic  etfacU  t**t 
•tandarxta. 

(a)  Study  design.  (1)  Species  and 
Strain,  (i)  The  tester  must  use  at  least 
two  rodent  species,  the  laboratory 
mouse  and  rat  An  alternative  species 
may  be  used  if  the  sponsor  can  provide 
sufficient  data  and/or  rationale  to 
demonstrate  that  it  is  a  more 
appropriate  species  for  a  specific  test 
substance.  The  sponsor  must  present 
such  data  and/or  rationale  for  Agency 
approval  as  a  part  of  the  study  plan 
submission. 

(ii)  The  sponsor  or  tester  must  select 
the  specific  strains  and/or  stocks  of  test 
animals  to  be  used.  Established  strains 
and/or  stocks  which  are  expected  to  be 
sensitive  to  the  test  substance  must  be 
used.  Aj  part  of  the  study  plan 
submission,  the  sponsor  must  present 
the  rationale  for  selection  of  the  specific 
test  animals.  This  must  include  a 
summary  of  any  prior  test  results  with 
the  selected  species,  historical  data  on 
their  lifespans,  spontaneous  diseases 
and  conditions  (including  tumors)  and 
their  inddenoa*. 

Note. — Acceptable  rationale  for  alternate 
species  would  be  results  bon  prior 
oncogenicity  studies  winch  show  that  the 
•Items live  species  is  sensitive  to  the 
oncogenic  effects  of  (he  chemical  class  to 
which  the  test  substance  belongs  or  that  the 
alternate  species  has  similar  metabolism  or 
pharmacokinetics  to  tnunana. 

(Z)  Sex.  The  tester  must  use  equal 
numbers  of  males  and  females  at  each 
dose  level 

(3)  Age  at  start  of  test  The  tester  must 
begin  to  dose  rodents  as  soon  as 
possible  after  weaning  and 
environmental  acclimatization,  by  no 
later  than  six  (8)  weeks  of  age.  For 
nonrodents,  the  Agency  must  approve 
the  age  of  initial  exposure. 

(*)  Croup  size.  Each  "test  group”  of 
rats  or  mica  must  contain  af  least  SO 
animals.  The  tester  must  assign  animals 
to  individual  test  groups  by  a  specified 
randomization  procedure.  When  the 
study  plan  caQs  for  interim  kill  the 
tester  must  increase  the  number  of 
animals  in  each  group  at  the  start  of  the 
study  by  the  number  scheduled  to  be 
lulled  before  completion  of  the  study.  If 
•r’B'.ies  other  than  the  laboratory  mouse 


and  rat  are  selected.  EPA  must  approve 
the  number  of  animals  per  group. 

(5)  Control  groups.  A  tester  must  use  a 
matched  control  group  which  is  identical 
in  every  respect  to  the  exposed  groups 
except  for  exposure  to  the  test 
substance. 

Note  (!).— If  a  vehicle  is  administered  to  the 
matched  control  group  and  if  its  toxic 
properties  ere  not  known,  the  tester  may.  at 
his/her  discretion,  use  a  negative  or 
untreated  control  group. 

Note  (ii).— The  EPA  may  require  a  Positive 
Control  Croup  for  particular  chemicals  when 
the  sensitivity  of  the  test  snimaj  to  the 
chemical  class  to  which  the  test  sub  stance 
belongs  Cannot  be  documented.  When  used, 
the  positive  control  group  should  serve  as  an 
internal  quality  control  to  ascertain  whether 
the  test  animals  sre  sensitive  to  or  respond  in 
e  predictable  manner  to  known  toxic  agents 
end  whether  the  test  strain  or  species  reacts 
similarly  to  another  strain  or  species  when 
exposed  to  the  same  known  standard 
toxicant. 

(8)  Route(s)  of  administration.  To  the 
extent  passible,  route(s)  of 
administration  should  be  comparable  to 
the  expected  or  known  routes  of  human 
exposure.  The  test  rules  in  Part  771  will 
specify  the  route(s)  to  be  employed  for  a 
particular  chemicaL  For  inhalation  and 
dermal  studies.  Part  771  will  also  specify 
the  specific  conditions  for  administering 
the  test  substance. 

(7)  Frequency  of  exposure.  The  tester 
must  administer  test  substance  and 
vehicle,  if  any,  by  the  same  route  and  at 
the  same  frequency  for  the  duration  of 
the  study.  For  gavage.  the  test  substance 
must  be  administered  daily;  for  feeding, 
ad  libitum;  for  inhalation  exposure,  a 
minimum  of  5  days  per  week.  6  hours 
per  day;  and  for  dermal  exposure,  as 
specified  in  the  applicable  test  rule.  The 
tester  must  conduct  the  dosing  at 
approximately  the  same  tune  each  day. 

(8)  Duration  of  treatment  and 
observation  periods.  The  tester  must 
administer  the  test  substance  to  rodent 
species  for  a  minimum  of  2-1  month*  but 
no  longer  than  30  months,  if  a  nonrsc er\ 
species  is  used,  the  Agency  must 
approve  the  duration  of  exposure 


(9)  Dose  levels  and  dose  selection,  fi) 
The  tester  must  provide  data  from  at 
least  three  dose  levels  (in  addition  to 
controls)  in  each  sex  of  each  species. 

(A)  The  high  dose  level  must  be  the 
maximum  level  that  can  be  administered 
for  the  duration  of  the  test  period,  with 
demonstrable  but  only  slight  toxicity, 
and  no  substantial  reduction  in 
longevity  due  to  effects  other  than 
tumors.  Signs  of  demonstrable,  slight 
toxicity  are  a  weight  decrement  not  to 
exceed  10  percent  compared  to 
appropriate  controls,  clinical  signs  of 
toxicity,  or  pathologic  lesions  other  than 
those  related  to  a  neoplastic  response. 

(B)  The  intermediate  dose  level  must 
be  some  fraction  (y«  to  Va)  of  the  high 
dose  level. 

(C)  The  lowest  dose  level  must  be 
some  fraction  (%  or  less)  of  the- 
intermediate  dose  level  but  not  less  than 
10  percent  of  the  high  dose  level. 

(D)  The  sponsor  or  tester  may  add 
additional  dose  levels  at  his/her  own 
discretion.  If  other  dose  levels  are 
tested,  the  sponsor  must  submit  the  data 
from  any  such  discretionary  levels  to 
Agency  along  with  that  of  the  required 
levels. 

(ii)  The  tester  must  conduct  a 
preliminary  toxicology  study  of  at  least 
90  days  to  select  the  chronic  dose  levels 
which  will  meet  the  requirements  in  this 
subsection.  A  preliminary  toxicology 
study  of  at  least  90  days  that  has  been 
completed  previously  may  be  submitted 
for  this  purpose. 

(iii)  The  sponsor  must  submit  the 
rationale  for  dose  selection  including 
supporting  data  from  preliminary 
toxicity  studies  as  a  part  of  the  plan 
submission. 

(b)  Study  conduct  (1)  Clinical 
procedures.  Veterinarians,  as  specified 
in  §  772.113-l(e)(2),  must  ascertain  and 
be  responsible  for  the  health  status  and 
care  of  ail  test  animals  prior  to  and 
during  the  study.  Technical  employees, 
as  specified  in  i  772.113-l(e)(3)(ii).  must 
be  responsible  for  the  daily 
ocservations  and  care  of  test  animals. 


(a)  Special  Test  No.  9  uses  primate  as  the  animal,  price  is  based  on  monkey. 
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(i)  Observation  of  Animals.  (A)  Each 
test  animal  must  be  identified  by  a 
specific  identification  number.  The 
tester  must  account  for  all  animals  at 
the  end  of  the  study.  The  tester  must 
establish  and  adhere  to  standard 
operating  procedures  for  housing, 
feeding,  handling,  and  care  of  test 
animals  as  specified  in  f  772.110-1. 
Subpart  8.  To  further  assure  minimal 
loss  of  animals  due  to  cannibalism  or 
autolysis  of  tissue,  technical  employees, 
as  specified  above,  must  observe  the  - 
test  animals  every  12  hours  throughout 
the  test  period.  EPA  may  consider  a 
study  to  be  unacceptable  for  purposes  of 
satisfying  a  test  rule  requirement  if 
losses  in  any  test  group  exceed  5 
percent 

(B)  Technical  employees  must  conduct 
routine  clinical  examinations  on  each 
animaL  These  clinical  examinations 
must  include  weighing  of  each  animal, 
approximately  the  same  time  of  day,  at 
least  once  a  week  during  the  first  13 
weeks,  and  every  two  weeks  thereafter, 
and  observing  animals  in  relation  to 
food  and  water  consumption,  morbidity, 
mortality  and  causes  thereof,  loss  of 
animals  for  whatever  reason,  signs  to 
toxicity,  pharmacologic  effects,  and 
behavioral  changes.  The  observer  must 
record  all  data  in  detail  at  the  time  of 
observation. 

(ill  Hematology.  The  tester  must 
conduct  the  following  quantitative 
hematologic  determinations  on  a 
minimum  of  eight  predesignated  animals 
in  each  test  group  at  one  year  (±  one 
month]  and  at  termination:  hematocrit, 
hemoglobin,  erythrocyte  count,  total  and 
differential  leukocyte  counts,  platelet 
count  and  prothrombin  and  clotting 
times.  If  hematologic  evidence  of  anemia 
ia  present  at  one  year,  reticulocyte 
counts  must  be  performed  within  one 
week  of  the  determination.  In  addition 
to  the  tests  listed  above,  if  any  interim 
clinical  observations  suggest  that  other 
testa  are  necessary  to  assess  the  health 
status  of  test  animals,  the  appropriate 
tests  must  be  conducted.  In  the  event 
that  any  of  the  predesigneted  animals 
does  not  survive  12  months,  another 
animal  selected  by  statistical 
randomization  from  the  remainder  of  the 
appropriate  test  group  can  serve  as  a 
replacement 

Note.— Predesignated  means  that  the 
animal  ha*  been  selected  to  undergo  this  test 
by  *  specified  randomization  procedure  prior 
to  initiation  of  the  study. 


(iii)  Interim  kill.  The  tester  may  kill 
predesignated  animals  (other  than  those 
predesignated  lot  hematological  test  in 
paragraph  (b)(l)(ii)  of  this  section  at  any 
time  during  the  study,  provided  that  he 
(she)  increased  the  number  of  animals 
started  in  the  study  at  least  by  the 
number  scheduled  or  anticipated  to  be 
killed  before  the  end  of  the  study. 

(iv)  Killing  of  test  animals.  Animals 
which  appear  during  the  study  as 
moribund,  injured,  or  weak,  and  not 
expected  to  survive  to  the  next 
observation,  must  be  killed  to  preclude 
the  loss  of  tissues  from  cannibalism 
and/or  autolysis.  Animals  surviving  to 
the  termination  of  the  study  must  also 
be  killed.  A  technical  employee  must 
obtain  blood  samples  for  hemotologic 
determinations  from  each  animal 
immediately  before  it  is  killed  or  as  it  is 
killed.  The  method  used  for  killing  must 
be  humane  and  the  same  throughout  the 
study.  The  tester  must  select  a  method 
of  killing  which  will  not  produce 
interfering  pathologic  lesions. 

(2)  Pathology  procedures.  A  Board- 
certified  or  Board-eligible  pathologist,  as 
specified  in  §  772.113-I(e)(l)(i).  must  be 
responsible  for  the  planning  and 
conduct  of  all  pathology  procedures  and 
histopathology  examinations,  as  well  as 
for  the  final  interpretation  of  ail 
pathology  data.  Other  doctorate 
pathologists,  as  specified  in  i  772.113- 

1(e)(1)(H).  are  also  acceptable  tor 
conducting  procedures  in  their 
disciplines  of  specialization,  under  the 
direct  supervision  of  a  Board-Certified 
or  Board-Eligible  pathologist  as 
specified  in  S  772.U3-l(e)(l)(i). 

Note. — Direct  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation,  as  necessary.  This  consultation 
may  be  done  in  person  or  by  telephone. 

(i)  Cross  necropsy.  (A)  Qualified 
patholrgisls.  as  specified  in  I  772.113- 
l(e)(2)(l),  must  perform  or  personally 
supervise  the  necropsies.  Other 
appropriately  trained  technical 
employees,  as  specified  in  $  772.113- 
l(e)(3){i).  may  assist  in  the  necropsy. 

Note.  Personal  supervision  means  that  the 
supervisor  is  immediately  available  for 
consultation  at  the  site. 

(B)  Animals  must  be  necropsied  as 
soon  as  possible  after  death  but  no  later 
than  IB  hours  after  death.  If  necropsy 
cannot  be  performed  immediately  after 
the  animal  ia  killed  or  found  dead,  a 
technical  employee  most  immediately 
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refrigerate  (but  not  freeze)  the  animal  at 
temperatures  low  enough  to  minimize 
tissue  autolysis  (4-8'  Q.  Animals  found 
dead  upon  routine  riiaical  examination 
must  be  necropsied  as  soon  as  possible 
to  salvage  useable  tissues. 

(Q  The" grass  necropsy  must  include 
an  initial  physical  examination  of  the 
external  surfaces  and  all  orifices 
followed  by  an  internal  examination  of 
tissues  and  organis  in  situ.  The 
examination  must  include  the  following; 
external  and  internal  portions  oi  all 
hollow  organs;  cranial  cavity  and 
external  surfaces  of  the  brain  and  spinal 
cord:  nasal  cavity  and  paranasal 
sinuses;  neck  with  its  associated  organs 
and  tissues;  thoracic,  abdominal,  and 
pelvic  cavities  with  their  associate 
organis  and  tissues  and  the  muscular/ 
skeletal  carcass.  The  urinary  bladder 
and  lungs  must  be  inflated  with  a  proper 
fixative  to  allow  for  better  gross 
examination  and  preservation. 

(DJ  The  person  responsible  for  the 
gross  necropsy  must  record  all  grog* 
necropsy  Endings  in  accordance  with 
|  77X113-1  (k)(2V 

(ii)  7 "issue  preservation.  A  technical 
employee  must  immediately  preserve  ell 
tissues  and  organs  from  all  test  animals 
in  ten  percent  (10*1  buffered  formalin  or 
another  recognized  and  accepted 
fixative  appropriate  for  the  specific 
tissue(s).  Sections  from  the  following 
tissues  from  ail  test  animals  regardless 
of  their  time  of  death  must  be  properly 
preserved  for  routine  microscopic 
examination: 

(A)  All  gross  lesions  (with  a  margin  o; 
normal  tissue): 

(B)  Brain  (minimum  of  one  section 
each  from  the  forebrain,  midbrain,  and 
hindbrain); 

(C)  Eyes  and  contiguous  Harderian 
glands: 

(D)  Pituitary  gland: 

(E)  Major  salivary  glands,  thymus, 
thyroid  with  parathyroid,  mammary 
glands;  Zymbal's  gland  (if  present); 

(F)  Oral  mucous  membrane  (including 
random  sections  from  tongue,  buccal, 
and  alveolar  mucosa,  pharynx,  and 
nasopharynx); 

(C)  Heart  and  aorta: 

(H)  Trachea;  lungs  with  the  mainstem 
bronchi; 

(I)  Esophagus,  stomach,  small 
intestines  and  large  intestine  (cecum, 
colon,  end  rectum); 

(J)  Adrenal  glands,  panareas,  liver 
(minimum  of  two  lobes),  gall  bladder  (if 
present),  spleem 

(K)  Kidney*,  urinary  bladder 

(L)  Representative  lumpb  nodes 
(including  those  draining  any  neoplasm 
and  those  with  gross  changes); 

(M)  Bone  including  marrow  from  the 
sternum,  vertebra  and/or  tibiofemoral 
joint: 

(N)  Skeletal  muade; 


(O)  For  male*:  testes.  prostate,  and  all 
other  accessory  sex  organs; 

(P)  For  females:  vagina,  corpus  and 
cervix  uteri,  ovaries,  and  fallopian 
tubes. 

(tii)  Preparation  of  tissue  for 
microscopic  examination.  A  pathologist 
or  a  technical  employee,  as  specified  in 
i  772.113-l(e](3)(i].  must  prepare  ail 
specimens  for  microscopic  examination. 

(A)  Tissue  fixation  and  trimming.  A 
technical  emp!  yee  must  fix  tissues  for 
the  appropriate  time  for  the  fixative 
utilized.  A  pathologist  most  perform  or 
directly  and  personally  supervise  tissue 
trimming.  Routinely,  tissues  must  be 
trimmed  to  a  thickness  of  no  more  than 
0.4  cm  for  subsequent  processing. 
Parenchymal  organs  must  be  trimmed  to 
allow  for  the  largest  surface  area 
possible  for  subequent  microscopic 
examination.  Hollow  organs  must  be 
trimmed  to  allow  for  a  cross  section 
mount  from  mucosa  to  serosa.  Lymph 
nodes  must  be  bisected  through  the 
hilus.  if  possible. 

(B)  Slide  preparation.  A  technical 
employee  must  cut  tissues  routinely  at  a 
thickness  of  three  to  six  mi  era  (3  to  8  p). 
in  no  case  exceeding  lt>p.  All  tissues 
must  be  stained  routinely  with 
hematoxylin  and  eosin  (HiE).  EPA 
encourages  the  use  of  special  stains 
appropriate  to  the  specific  neoplasau. 
lesion,  or  tissue.  Multiple  sections  (step 
cuts)  must  be  made  on  each  tissue  or 
organ  that  contains  gross  evidence  of  a 
neoplasm  or  lesion  and  on  each  tissue  or 
organ  in  which  a  metastasis  may  be 
anticipated.  The  tester  must  identify  all 
blocks  and  microscopic  slides  by 
references  to  the  animal’s  specific 
identification  number  and  must  preserve 
and  hold  them  in  accordance  with 

5  772.11(M(j)(2). 

(iv)  Microscopic  examination  and 
evaluation.  (A)  Qualified  pathologists  as 
described  in  J  772.1 13— 1(e)(1).  must 
perform  the  microscopic  examination 
and  evaluation  with  subsequent 
diagnosis.  The  same  pathologist  must 
examine  and  evaluate  all  microscopic 
slides  from  all  test  animals  of  a  given 
spades. 

(B)  Microscopic  examination  must  be 
performed  on  all  tissues  described  in 
paragraphs  (bX2}(iiJ.  (b)(2)(v).  and 
0>)(2)(vi)  of  this  section.  The  pathologist 
must  record,  document,  and  report  ail 
microscopic  findings  including  all 
abnormalities,  lesions,  neoplasms, 
metastatic  tumors  and  their  anatomic 
locations  in  accordance  with  i  772.113- 
100(2). 

(v)  Additional  examination.  All 
adverse  health  effecta,  including  noo- 
oncogenic  '■'Tecis.  observed  during  the 
course  of  the  study  must  be  examined. 
When  there  is  clinical  evidence 
suggesting  specific  toxicologic  or 


pharmacologic  effects,  including  non- 
oncogenic  effects,  the  necropsy  and 
microscopic  examinations  of  the 
suspected  target  organs  must  be 
conducted  in  greater  detail.  For 
example,  when  there  is  clinical  evidence 
of  neurologic  effects,  multiple  sectic  ns 
from  brain,  spinal  cord,  and  nerves  must 
be  examined. 

(vi)  Special  examinations.  (A) 
Additional  sections,  as  specified  below, 
must  be  microscopically  examined  from 
a  minimum  of  ten  animals  selected 
randomly  from  the  long-term  survivors 
of  each  test  group  and  in  all  animals  in 
which  clinical  or  grossly  observable 
evidence  of  disease  is  present  If 
microscopic  examination  reveals 
evidence  of  disease  in  any  of  the  tissues, 
then  these  target  tissues  must  be 
examined  in  all  test  animals. 

(B)  The  necropsy  and  microscopic 
examinations  must  include,  in  addition 
to  those  tissues  listed  in  paragraph 
(b)(Z)(ii)  of  this  section,  the  following; 

(1)  In  a  feeding  study r  nasal  cavity 
paranasal  sinusSS;  nasopharynx. 

(2)  In  an  inhalation  study:  multiple 
sections  of  the  upper  respiratory  tract 
narex  nasal  cavity,  paranasal  sinuses; 
hypopharynx-larynx. 

(3)  In  a  dermal  study:  skin  (normal); 
skin  from  sites  of  skin  painting. 
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Cife  Systems,  Jnc. 


PROTOCOL 


Special  Test  No.  9:  Combined  Chronic  Toxicity .and 
Oncogenic  Effects  Inhalation  Study,  Primate 

(No  standard  protocol  available) 


(a)  Special  Test  No.  "  uses  primate  as  the  animal,  price  is  based  on  monkey. 
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PROTOCOL 


Test  No.  10:  Subchronic  Oral  Toxicity  Study  (772.112-31),  Dog 


{  772. 1 12-31  SuOcnromc  oral  aosing 
studies. 

(a)  Study  Design.  (1)  Species.  Testing 
must  be  performed  in  at  least  two 
mammalian  species,  preferably  the  same 
species  and  strain  for  which  chronic 
studies  are  anticipated.  Once  species 
must  be  a  generally  recognized  strain  of 
laboratory  rat.  The  second  species  may 
be  a  nonrodent.  The  nonrodent  species 
should  usually  be  the  dog.  Selection  of  a 
nonrodent  species  other  than  the  dog 
will  require  full  and  adequate 
justification  which  should  consider  such 
factors  as  the  comparative  metabolism 
of  the  chemical  and  species  sensitivity 
to  the  toxic  efTects  of  the  test  substance, 
as  evidenced  by  the  results  of  other 
studies. 

(2)  Sex  and  age.  Equal  numbers  of 
males  and  females  of  each  species  and 
strain  tested  must  be  used.  The  tester 
must  begin  to  dose  as  soon  as  possible 
after  weaning  and  environmental 
acclimatization  but  no  later  than  six 
weeks  of  age  for  rodents  and  at  4-8 
months  of  age  for  dogs. 

(3)  Control  group.  A  concurrent 
control  group  is  required.  This  group 
must  he  an  untreated  control  group  or.  if 
a  vehicle  is  used  in  administering  the 
test  substance,  a  vehicle  control  group. 

If  the  toxic  properties  of  the  vehicle  are 
not  known  or  cannot  be  made  available, 
both  untreated  and  vehicle  control 
groups  are  required. 

(4)  Number  of  animals.  Each  test 
group  and  concurrent  control  group  must 
contain  at  least  20  animals  of  each  sex 
in  studies  with  rats  and  at  least  8  of 
each  sex  in  studies  with  nonrodents. 

This  number  must  be  increased  by  the 
number,  if  any.  scheduled  to  be 
sacrificed  before  completion  of  the 
study,  such  as.  for  example,  rats  on 
which  hematology  and  blood  chemistry 
determinations  are  made  before  and 
during  the  study. 


(5)  Duration  of  testing,  (i)  In  studies 
with  rodents,  the  substance  being  tested 
must  be  administered  for  at  least  90 
days. 

(ii)  In  studies  with  nonrodents,  the 
substance  being  tasted  must  be 
administered  daily  tor  at  least  8  months. 

(6)  Number  of  dose  levels  and  dose 
selection,  (i)  At  least  three  dose  level 
groups  (in  addition  to  the  control 
groups]  must  be  tested. 

(ii]  The  highest  dosage  level  must 
result  in  toxicological  or 
pharmacological  effects,  but  not  cause 
more  than  10  percent  fatalities.  This 
level  should  be  higher  than  that 
expected  for  human  exposure. 

(iii)  The  lowest  dosage  level  must  be 
one  which  does  not  induce  any  evidence 
of  toxicity. 

(~)  Route  of  administration.  The  test 
substance  must  be  administered  in  the 
animal's  diet.  Oral  intubation  may  be 
allowed  if  the  physical  characteristics  of 
the  test  substance  so  dictate.  The 
chosen  method  must  be  used  Tor  all 
levels.  If  the  test  substance  is 
administered  by  oral  intubation,  the 
amount  of  test  substance  must  be 
adjusted  weekly  or  biweekly  to 
maintain  a  constant  dose  level  in  mg/kg 
(body  weight).  If  the  test  substance  is 
administered  in  the  diet,  either  a 
constant  concentration  (ppm)  or  a 
constant  dose  level  in  mg/kg  (body 
weight)  must  be  used.  The  selection  of 
dosage  units  of  administration  in  the 
diet  must  be  consistent  with  that  for 
chronic  feeding  studies  (Section  772 113- 
3  Subpart  □). 


(b)  Study  Conduct.  (1)  Obsenvt/on  o' 
animals.  All  toxicological  and 
pharmacological  signs  sha’l*be  recorded 
daily,  including  their  time  v.  onset, 
intensity,  and  duration.  Such  signs 
include  but  are  not  limited  to:  Mortality: 
and  cardiovascular,  respiratory, 
excretory,  behavioral,  and  central 
nervous  system  (paralysis,  ataxja.  and 
pupillary  reaction)  effects.  Observations 
must  be  made  by  an  appropriately 
trained  observer.  Food  consumption 
must  be  measured  weekly  during  the 
test,  and  the  animals  must  be  weighed  at 
least  weekly.  The  animals  must  be 
observed  as  specified  in  Subpart  A. 

$  ?r2.100-2(b)(6)(ii).  A  complete 
ophthalmalogical  examination  must  be 
conducted  by  a  veterinarian  on  all 
nonrodents  at  the  termination  of  the 
study. 

(2)  Clinical  laboratory  testing.  The 
following  determinations  must  be  made 
at  the  time  indicated  below  for  each 
type  of  testing.  For  rodents,  these 
determinations  must  be  made  on  at  least 
10  animals  of  each  sex  in  rach  group. 

For  nonredents.  these  determinations 
must  be  made  on  all  animals  in  each 
group.  Depending  on  the  techniques 
used,  it  may  be  necessary  to  sacrifice 
animals  to  make  the  required  dmtcal 
determinations.  In  case  of  said  sacrifice, 
additional  animals  must  be  added  to  the 
study  as  provided  by  paragraph  (a)(4)  of 
this  section. 

(i)  Hematology.  Hematology 
determinations  must  be  made  as 
follows:  For  nonrodents  shortly  before 
the  beginning  of  dosing,  at  least  every  30 
days  thereafter,  and  at  the  termination 
of  the  testing  period:  and  for  rodents, 
shortly  before  the  beginning  of  dosing. 
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at  an  intermediate  time,  and  at  the 
termination  of  the  testing  period.  The 
following  hematology  determinations 
must  be  made:  Hematocrit,  hemoglobin, 
erythrocyte  count,  total  and  differential 
leukocyte  counts,  platelet  count  and.  if 
signs  of  anemia  are  present  reticulocyte 
count 

(ii)  Blood  chemistry.  Blood  chemistry 
determinations  must  be  performed  as 
follows:  Tor  r.onroder.ts,  shortly  before 
the  beginning  of  dosing,  at  least  every  30 
days  thereafter,  and  at  the  termination 
of  the  testing  period:  and  for  rodents, 
shortly  before  the  beginning  of  dosing, 
at  an  intermediate  time,  and  at  the 
termination  of  the  study.  Nonrodents 
must  be  fasted  for  1  day  prior  to 
obtaining  blood  samples.  The  following 
determinations  must  be  made:  Calcium, 
potassium,  serum  lactic  dehydrogenase, 
serum  glutamic  pyruvic  transaminase, 
serum  glutamic  oxaloacetic 
transaminase,  glucose,  blood  urea 
nitrogen,  direct  and  total  bilirubin, 
serum  alkaline  phosphatase,  total 
cholesterol,  albumin,  globulin,  total 
protein,  and  such  other  determinations 
as  may  be  necessary  for  adequate 
toxicological  evaluation.  The  following 
determinations  may  also  be  useful: 
Chloride,  uric  acid,  blood  creatinine, 
and  gamma-glutamyl  transpeptidase. 

(iii)  Cholinesterase  inhibition  tests.  If 
the  test  substance  contains  a  carbamate, 
an  organophosphate.  or  any  chemical 
that  produces  acetyl  cholinesterase 
inhibition,  the  enzyme  activity  for 
plasma  and  red  blood  cell  must  be 
monitored  shortly  before  the  beginning 
of  dosing,  at  least  twice  during  the 
study,  and  at  the  end  of  the  study,  and 
the  enzyme  ectivity  for  brain  must  be 
monitored  at  the  termination  of  the 
study.  In  addition,  when  nonrodents  are 
used,  monitoring  of  the  enzyme  activity 
must  be  performed  twice  before  the 
beginning  of  dosing.  Additionally,  serial 
determinations  may  be  useful  to  provide 
data  on  time-course  of  development  of 
inhibition,  extent  of  inhibition,  and 


recovery  from  inhibition  (e  g.,  after 
removal  from  treated  diet):  the 
f  undertaking  of  such  determinations 

shou'd  not.  however,  result  in  over- 
I  stress  of  the  test  animals. 

(iv|  Urinalysis.  Urinalysis  must  be 
performed  as  follows:  for  rodents,  at 
least  once  (at  an  intermediate  time) 
during  the  testing  period,  and  again  at 
the  termination  of  the  testing  period: 
and  for  nonrodents,  shortly  before  the 
beginning  of  dosing,  every  SO  days 
thereafter,  and  at  the  termination  of  the 
test  Monrodents  must  be  fasted  1  day 
prior  to  collection  of  urne  samples. 

Each  animal  must  be  evaluated 
individually.  The  urinalysis  must  include 


specific  gravity  or  osmolarity,  pH. 
protein,  glucose,  ketones,  bilirubin,  and 
urobilinogen,  as  well  as  microscopic 
examination  of  formed  elements.  Results 
of  these  determinations  must  be 
expressed  in  quantitative  terms  by 
appropriate  grading  scales. 

(v)  Additional  tests.  Depending  on  the 
known  or  suspected  properties  of  the 
test  substance,  such  other 
determinations  as  may  be  necessary  for 
adequate  toxicological  evaluation  must 
be  performed. 

(3)  Handling  of  moribund  and  dead 
animals,  (i]  Moribund  animals. 

Moribund  animals  must  be  sacrificed  to 
lessen  the  likelihood  of  unobserved 
death  and  subsequent  autolysis  or 
cannibalism.  < 

(ii)  Tissue  loss  and  dead  animals. 
Requirements  concerning  tissue  loss  and 
the  handling  of  dead  animals  are 
specified  in  Subpart  A.  }  772.l00-2(b)  (6) 
and  (7).  respectively. 

(4)  Cross  necropsy,  (i)  The  standards 
set  for  necropsy  procedures  in 

{  772-10O-Z(b)(7),  Subpart  A.  must  apply. 

(ii)  All  test  animals  in  the  study  must 
be  subjected  to  gross  necropsy,  which 
must  include  examination  of  the 
external  surface:  all  orifices;  the  cranial 
cavity;  carcass:  the  external  and  cut 
surfaces  of  the  brain  and  spinal  cord: 
the  thoracic  abdominal  and  pelvic 
cavities  and  their  viscera;  and  the 
cervical  tissues  and  organs. 

(iii)  In  addition,  the  following  organs 
must  be  weighed:  Liver,  kidneys,  heart, 
gonads,  and  brain.  Also,  for  nonrodents, 
thyroid  (with  parathyroid),  adrenals, 
and  pituitary  must  be  weighed.  Prior  to 
being  weighed,  organs  must  be  carefully 
dissected  and  properly  trimmed  to 
remove  fat  and  other  contiguous  tissue 
in  a-uniform  manner.  They  must  be 
weighed  as  soon  as  possible  after 
dissection  to  avoid  drying. 

(iv)  The  gross  necropsy  findings  must 
be  recorded  and  reported  in  accordance 
with  paragraph  (g)(3)  of  this  section. 

(v)  Tissue  samples  must  be  preserved 
and  held  in  accordance  with  §  772.110- 
l(j),  Subpart  B. 

(5)  Histopathology  examination,  (i) 
General.  A  histopathology  examination 
shall  be  performed  on  the  organs  and 
tissues  of  all  animals  in  accordance  with 
this  paragraph. 

(ii)  Honroder.ts.  The  following  organs 
and  tissues,  when  present,  of  each  test 
animal  must  be  subjected  to  microscopic 
study:  all  gross  lesions,  brain  (at  least  3 
levels  from  the  forebrain,  midbrain,  and 
hindbrain),  spinal  cord  (at  least  2 
levels),  eye.  pituitary,  salivary  giar.d. 
heart,  thymus,  thyroid  with  parathyroid, 
lungs  with  mainstem  bronchi,  trachea, 
esophagus,  stomach,  small  and  large 


intestines,  adrenals  pancreas,  liver,  gall 
bladder,  kidneys,  urinary  bladder,  aorta, 
testes,  prostate,  ovancs.  corpus  and 
cervix  uteri,  spleen,  a  representative 
lymph  node,  bone  (with  marrow), 
skeletal  muscle,  skin,  sciatic  nerve,  and 
mammary  gland.  Sites  from  which  bone 
and  lymph  nodes  are  taken  must  be 
indicated. 

(iii)  Rodents.  The  following  organs 
and  tissues  of  each  iest  animai  must  be 
subjected  to  microscopic  study: 

(A)  All  animals  in  control  and  high 
dose  groups.  Ail  gross  lesions,  brain  (at 
least  3  levels),  eye.  pituitary,  salivary 
gland,  heart,  thymus,  thyroid  (with 
parathyroid),  lungs  with  mainstem 
bronchi,  trachea,  esophagus,  stomach, 
small  and  large  intestines,  adrenals, 
pancreas,  liver,  kidneys,  urinary 
Madder,  testes,  prostate,  ovaries,  corpus 
end  cervix  uteri,  spleen,  bone  (with 
marrow),  and  skeletel  muscle.  Section  of 
bone  (with  marrow,  when  present) 
should  be  taken  from  stemebrae, 
vertebrae,  or  the  tibio-femoral  joint  (the 
last  will  also  include  attached  muscle). 

(By  All  cnimals  in  intermediate  and 
low  dosage  groups.  Liver,  kidney,  heart, 
any  gross  lesion,  and  any  target  organ 
either  at  the  high  dose  or  from 
laboratory  tests  or  clinical  observation 
at  any  treatment  level. 

(iv)  Tissue  and  slide  preparation  and 
retention. 

(A)  The  standards  set  forth  in 

§  772.100-2(b)(7)(ii),  Subpart  A  apply. 

(B)  Tissue  samples,  tissue  blocks,  and 
microscopic  slides  must  be  preserved 
and  held  in  accordance  with  §  772.110- 
l(j).  Subpart  B. 

(v)  Examiner.  The  standards  set  forth 
in  §  772.100— 2(b)(l )(i).  Subpart  A  apply. 

(vi)  Records.  The  histopathology 
findings  must  be  recorded  and  reported 
es  required  by  paragraph  (c)(4)  of  this 
section.  . 

(c)  Data  reporting  and  evaluation.  In 
addition  to  the  general  reporting 
requirements  of  i  772l00-2(b)(8|, 

Subpart  A.  a  subchronic  oral  dosing 
study  test  report  must  contain  the 
following  information,  presented  in  the 
format  specified  (unless  adequate 
justification  is  supplied  to  present  these 
data  in  another  form): 

(1)  Animal  records  and  clinical 
laboratory  data.  The  following 
information  must  be  arranged  by  test 
group  (dose  level  and  sex).  All  means 
must  be  accompanied  by  standard 
deviation. 

(i)  Significant  time  periods,  for 
individual  animals  In  tabular  form,  data 
must  be  provided  snow  ing,  for  each 
animai: 

(A)  Its  identification  number. 
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(B)  Whether  it  died  by  sacrifice,  and  if 
so.  whether  it  was  moribund  before 
sacrifice: 

(Cl  Its  age  at  the  beginning  of  the 
study: 

(D)  The  week  of  the  test  when 
sacrifice  occurred  or  the  animal's  death 
was  noted:  and 

(E)  Its  age  at  death. 

(ii)  Variation  from  requirements,  for 
individual  animals.  In  tabular  form,  data 
must  be  provided  showing,  for  each 
animal  that  was  not  subjected  to  gross 
necropsy  and  histspathclcgy 
examination  in  accordance  with 
requirements  of  this  section: 

(A)  Its  identification  number 

(B)  The  manner  of  variation:  and 
(Q  The  reasons  for  failure  to  comply 

with  the  requirements  of  this  section. 

(iii)  Toxic  pharmacologic  and 
behavioral  effects  for  individual 
animals.  In  tabular  form,  data  must  be 
provided  showing,  for  each  animal: 

(A)  Its  identification  number. 

(B)  The  date  of  observation  of  each 
sign  of  toxicity,  pharmacological  effect, 
or  behavioral  abnormality;  and 

(C)  A  description  of  the  toxic  sign, 
pharmacological  effect,  or  behavioral 
abnormality.  If  such  a  response  occurs 
repeatedly,  it  need  be  described  only 
once  and  may  thereafter  be  described 
by  reference,  with  any  variations  noted 
as  appropriate. 

(iv)  Toxic  pharmacologic  and 
behavioral  effects  for  test  animals.  In 
tabular  form,  data  must  be  provided 
showing,  for  each  test  groap  (dose  level 
and  sex): 

(A]  A  list  of  each  sign  of  toxicity, 
pharmacological  effect  or  behavioral 
abnormality  affecting  any  animal  in  the 
test  group: 

(B)  For  each  sign,  effect  or 
abnormality,  the  number  of  animals 
affected: 

(Cl  For  each  sign,  effect  or 
abnormality,  the  median  time  from  the 
beginning  of  the  study  to  the  first 
observation  of  such  response:  and 

(D)  The  median  age  at  death  of 
animals  not  sacrificed. 

(v)  Food  and  body  weight  data,  for 
individual  animals.  In  tabular  form,  data 
must  be  provided  showing,  for  each 
animal: 

(A)  Its  identification  number; 

(B)  Measured  food  consumption  at 
weekly  intervals  throughout  the  test 
period:  and 

(C)  Body  weight  measured  weekly 
throughout  the  test  period. 

(vi)  Food  and  body  weight  data, 
means  In  tabular  and  graphic  form,  data 
must  be  provided  showing,  for  each  test 
group  (dose  level  and  sex): 

(A)  Mean  measured  food  consumption 
si  weekly  intervals  throughout  the  test 
period:  end 

(B1  Mean  body  w»ight  measured 
weekly  dunr.g  the  it  period. 


(vis)  Weekly  survival  and  sacrifice 
data.  In  tabular  form,  data  must  be 
provided  showing:  the  number  of 
animals  in  each  group  which  remained 
alive  at  the  end  of  each  7-day  interval, 
the  number  of  animals  in  each  group 
that  were  sacrificed  or  otherwise  died 
during  each  7-day  interval,  and  the 
number  that  died  by  sacrifice  and  were 
moribund  before  sacrifice. 

(viii)  Clinical  laboratory  test  protocol. 

(A)  The  rationale  for  timing  of  the 
clinical  laboratory  tests,  if  different  from 
the  standards  set  forth  in  paragraph  (d) 
of  this  section:  and 

(B)  The  method  and  rationale  for 
selecting  animals  for  the  clinical 
laboratory  tests. 

(ix)  Clinical  laboratory  testing,  for 
each  animal.  In  any  appropriate  form, 
data  must  be  submitted  showing,  for 
each  animal: 

(A)  Us  identification  number:  and 

(B)  The  results  of  any  hematological, 
blood  chemistry,  cholinesterase 
inhibition,  urinalysis,  and  other  clinical 
laboratory  tests  performed. 

(x)  Clinical  laboratory  testing,  for 
each  test  group.  In  any  appropriate  form, 
data  must  be  submitted  showing,  for 
each  test  group  (dose  level  and  sex),  the 
average  of  the  results  of  each 
hematologic,  blood  chemical, 
cholinesterase  inhibition,  urinalysis,  and 
other  clinical  laboratory  test  performed. 

(2)  Cross  necropsy.  For  all  means  in 
the  data  required  in  this  subparagraph, 
the  standard  deviation  must  be  stated. 
The  following  test  information,  arranged 
by  test  groups  (dose  level  and  sex),  must 
be  supplied  in  tabular  form; 

(i)  Data  showing  the  identification 
number  of  any  animal  in  which  any 
gross  abnormality  or  gross  lesion  was 
noted,  and  containing,  for  each  such 
animal,  a  description  of  each  gross 
abnormality  (including  measurements), 
and  the  date  (if  known)-when  it  was  first 
observed.  Gross  abnormalities  observed 
repeatedly  need  by  described  only  once 
and  may  thereafter  be  described  by 
reference,  with  any  variations  noted,  as 
necessary. 

(ii)  Data  showing  the  number  of 
animals  in  which  any  type  of  gross 
abnormality  was  observed. 

(iii)  Data  showing,  for  each  animal  Its 
identification  number,  weights  of  the 
organs  listed  under  paragraph  (b)[«)  of 
this  section,  and  corresponding  orgsn- 
to-body  weight  ratios. 

(iv)  Data  showing  the  mean  weights  of 
each  type  of  organ  listed  under 

paragraph  (b)(4)  of  this  sec-on.  and 
mean  organ-lo-body  weight  ratios. 

(3)  Histopathology  data.  The  following 
information  must  be  arranged  by  test 
group  (dose  level  and  sex).  Ail  means 
must  b**aceompamed  by  standard 
deviation  The  number  of  data  units  on 
which  •  calculation  is  based  must  be 
reported  for  ait  percentages  and  means 


(i)  Descriptions  of  lesions,  for  each 
animal.  Data  mutt  be  submitted  in  any 
appropriate  form  showing: 

(A)  For  each  animal,  its  identification 
number,  and  a  complete  description  and 
diagnosis  of  every  lesion  in  the  animal. 
Noruteoplastic  lesions  which  are 
observed  frequently  or  which  are 
common  in  both  treated  and  control 
animals  should  be  graded.  (Descriptions 
of  neoplasms  may  also  include  grading.) 
A  commonly  used  scale  such  as  m.  1.  2. 
3.  and  4.  for  degrees  ranging  from  very 
slight  to  extreme  can  be  used,  but  other 
scales  are  acceptable.  If  known,  the 
description  and  diagnosis  should 
identify  any  lesion  which  caused  the 
animal  4o  be  moribund  or  to  die.  The 
description  and  diagnosis  must  include 
the  time  of  appearance  (if  any)  for  each 
lesion.  Abnormalities  observed 
repeatedly  need  to  be  described  only 
once,  and  may  subsequently  be  supplied 
by  reference,  with  any  individual 
variations  noted  as  necessary. 

(B)  For  each  animal,  a  table  or 
paragraph  listing  the  tissues  found  to  be 
normal. 

(C)  If  a  grading  system  is  used,  a 
description  of  the  system. 

(ii)  Counts  end  incidence  of  lesions, 
by  test  groups.  Data  must  be  submitted 
in  tabular  form  showing,  for  each  test 
group: 

(A)  The  number  of  animals  at  the  start 

of  the  test,  and  the  number  of  animals  in 
which  any  lesion  was  found;  N 

(B)  The  number  of  animals  affected  by 
each  different  type  of  lesion,  the  average 
grade  of  each  type.of  lesion,  the  number 
of  animals  examined  for  each  type  of 
lesion,  and  the  percentage  of  those 
animals  examined  which  were  affected 
by  each  type  of  lesion:  and 

(C)  The  number  of  each  different  type 
of  lesion. 

(iii)  Incidence  of  tumors.  If  a  tumor  is 
observed  in  any  animal,  the  report  must 
include  a  complete  description  and 
diagnosis  of  each  tumor  as  required  in 

5  77 2.113-1  (k)(2)(i)(D).  Subpart  D 

(4)  Evaluation  of  deta.  An  evaluation 
of  the  test  results  (including  their 
statistical  analysis),  based  on  clinical 
findings,  gross  necropsy  findings,  and 
histopathology  results,  must  be  made 
and  supplied.  This  submission  must 
include  an  evaluation  of  the 
rel.iv'onship.  if  any.  between  the 
animats'  exposure  to  the  test  substance 
and  the  incidence  and  seventy  of  all 
abnormalities,  including  behavioral  and 
clinical  abnormalities,  gross  and 
histopathologic  lesions,  organ  weight 
changes,  effects  on  mortality,  and  any 
other  toxic  effects.  The  evaluation  must 
also  include  dose-respense  curves  for 
any  toxic  or  pharmacologic  effect  wh.ch 
appear  tc  be  compound-related  for  the 
vanous  groups,  and  a  cescnption  of 
statistical  methods. 
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PROTOCOL 


Test  No.  11: 


§  772.1 12-22  Acuta  dermal  toiicity  study. 

(a)  Study  design.  (1)  Condition  of  test 
substance.  If  the  test  substance  is  a 
liquid,  it  must  be  applied  as  a  liquid.  If 
the  test  substance  is  a  solid,  it  must  be 
slightly  moistened  (made  pasty]  with 
physiological  saline  before  application. 

(2]  Species.  Testing  must  be 
performed  with  at  least  one  mammalian 
species,  preferably  albino  rabbits.  An 
alternative  species  may  be  used  if  the 
sponsor  can  provide  sufficient  data  and / 
or  rationale  to  demonstrate  that  it  is  a 
more  appropriate  species  fora  specific 
test  substance. 

(3]  Age.  Young  adult  male  and  female 
animals  must  be  used. 

(4]  Number,  of  animals  and  selection 
of  dose  levels,  (i)  A  trial  lest  is 
recommended  for  the  purpose  of 
establishing  a  dosing  regimen  which 
must  include  one  dose  level  higher  than 
the  expected  LDm  and  at  least  one  dose 
level  below  the  expected  LDm.  If  data 
based  on  testing  with  at  least  5  animals 
per  sex  with  abraded  skin  are  submitted 
showing  that  no  toxicity  is  evident  at  2 
g/kg,  no  further  testing  at  other  dose 
levels  is  necessary.  If  mortality  is 
produced,  the  requirements  of  paragraph 
(a)(4)(ii)  of  this  section  apply. 

(ii|  The  number  of  animals  per  dose 
level,  and  the  number  and  spacing  of 
dose  levels  must  be  chosen  to  produce 
test  groups  with  mortality  rates  between 
10  percent  and  90  percent,  and  permit 
calculation  of  the  LDm  (abraded  skin 
.md  intact  skin)  of  males  and  females 
with  a  95  percent  confidence  interval  of 
20  percent  or  less.  At  least  3  dose  levels 
of  the  test  substance,  in  addition  to 
controls,  must  be  tested.  Though  the 
group  sizes  may  vary  for  each  dose 
level,  the  groups  must  contain  equal 
numbers  of  male  and  female  animals. 
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(5)  Control  animals.  A  concurrent 
untreated  control  group  of  animals  is 
required.  A  concurrent  vehicle  control 
group  is  required  if  a  vehicle  or  diluent 
used  in  administering  the  test  substance 
would  be  expected  to  elicit  any 
important  acute  toxicologic  response,  or 
if  there  are  insufficient  data  on  the  acute 
effects  of  the  vehicle. 

(b)  Study  conduct.  (1)  Application.  In 
all  animals,  the  application  site  must  be 
free  of  hair.  In  addition,  the  application 
sites  in  abraded-skin  groups  must  be 
abraded  in  such  a  way  as  to  penetrate 
the  stratum  comeura  but  not  the  dermis. 
The  test  substance  must  be  kept  in 
contact  with  the  skin  of  at  least  30 
percent  of  the  body  surface  (for  rabbits) 
for  at  least  24  hours.  (See  Draize  (3944) 
for  equivalent  sq.  cm  of  body  surface.) 
The  preferred  application  site  is  a  band 
around  the  trunk  of  the  test  animal.  A 
wrapping  material  such  as  gauze 
covered  by  impervious,  nonreactive 
rubberized  or  plastic  material  should  be 
used  to  retard  evaporation  and  keep  the 
test  substance  in  contact  with  the  skin. 
At  the  end  of  the  exposure  period,  the 
wrapping  should  be  removed  and  the 
skin  wiped  (but  not  washed)  to  remove 
any  test  substance  still  remaining. 

(2)  Duration  of  observe!”,  t.  Animals 
must  be  observed  for  at  Irast  34  days 
after  dosing  or  until  ail  signs  of 
reversible  toxicity  in  survivors  subside, 
whichever  occurs  later. 

(3)  Observation.  Animals  must  be 
observed  frequently  during  the  day  of 
administration  of  the  test  and  checked 
at  least  every  12  hours  throughout  the 
test  period.  The  following  must  be 
recorded:  Nature,  onset,  severity,  and 
duration  of  each  toxic  and 
pharmacologic  sign,  such  as  abnormal  or 
unusual  cardiovascular,  respiratory, 
excretory,  behavioral,  or  other  activity, 
as  well  as  signs  indicating  an  adverse 
effect  on  the  central  nervous  system 
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(paralysis,  lack  of  coordination, 
staggering);  pupillary  reaction:  and  time 
of  death.  The  weight  of  each  animal 
must  be  determined  at  least  semi¬ 
weekly  (3-4  day  intervals)  throughout 
the  test  period,  and  at  death. 

(4)  Sacrifice  and  necropsy.  All 
animals  living  at  the  termination  of  the 
observation  period  must  be  sacrificed. 
All  test  animals,  whether  dying  by 
sacrifice  or  dpring  the  test,  must  be 
subjected  to  a  complete  gross  necropsy 
following  their  death,  in  accordance 
with  f  772.300-2(b)(7).  Subparl  A  All 
abnormalities  must  be  recorded. 

(5)  Histopathology.  Examination  of 
skin  must  include  histological 
examination  of  treated  tissue  in 
accordance  with  J772.300-Z(b)(7), 
Subpart  A 

(c)  Data  reporting  and  evaluation.  In 
addition  to  the  information  required  by 
{  772.300-2(b)(fl)  and  paragraphs  (b)  (3). 
(4).  and  (5)  of  this  section,  the  test  report 
must  include  the  following  information. 

(3)  Tabulation  of  response  data  by 
sex  and  dose  level  (i.e_  number  of 
animals  dying  per  number  of  animals 
showing  signs  of  toxicity  per  numbei  of 
animals  exposed): 

(2)  Time  of  death  after  treatment; 

(3)  Time  of  recovery  for  fully 
recovered  animals: 

(4)  LDm  for  each  sex  for  each  test 
substance  for  animals  with  abraded  skin 
and  for  animals  with  intact  skin, 
calculated  at  the  end  of  the  observation 
period  (with  method  of  calculation 
specified): 

(51  95  percent  confidence  interval  for 
each  LDm:  and 

(6)  Dose-response  curve,  and  slope 
(with  confidence  limits). 
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Cifc  System,  Jhc. 


PROTOCOL 


Test  No.  12:  Subchronic  Dermal  Toxicity  Study,  Rabbit 


(No  standard  protocol  available) 


£ifc  Systems,  Jnc. 


PROTOCOL 


Test  No.  13:  Acute  Ocular  Toxicity  Study,  Rabbit 


(No  standard  protocol  available) 
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PROTOCOL 


Test  No.  14:  Acute  Delayed  Neurotoxicity  Study  (163.81-7),  Chicken 


{ IdiUf  Acute  delayed  neurotoxicity 
lUidy. 

Data  from  this  study  will  Identify 
'•*>'*1  pounds  which  induce  the  specific 
neuropathy  commonly  associated  with 
orfanophosphates.  and  referred  to  as 
delayed  neurotoxicity.  Additional  data 
from  a  subchronic  neurotoxicity  study 
would  be  required  on  any  compound 
which  produced  positive  results  in  a 
study  performed  according  to  this  sec¬ 
tion  (see  f  183.82-5UXI)).  Ocher  kinds 
of  central  nervous  system  neuropath¬ 
ies  are  evaluated  in  subchronic  testing 
required  by  fi  153.82-1  through 
163.82—4.  and  In  the  subchronic  neuro¬ 
toxicity  study  (J  163.82-5). 

(a)  When  required.  An  acute  delayed 
neuro toxic  evaluation  Is  required  to 
support  the  regis  .ration  of  each  manu¬ 
facturing  use  product  and  formulated 
product  If  the  active  Ingredlentts)  or 
any  of  its  (their)  metabolites,  degrada¬ 
tion  products,  or  impurities  cause 
acetyl  cholinesterase  depression  or  are 
structurally  related  to  a  substance 
that  Induces  delayed  neurotoxicity. 
Organophosphorous  pesticides  and 
carbamates  (ocher  chan  methlycarba- 
mates  and  demethylcarbamates)  are 
examples  of  substances  that  require 
this  test. 

(b)  Standard*  In  addition  to  the 
general  standards  set  forth  In  {  153.80- 
3.  an  acute  delayed  neurotoxicity 
study  shall  meet  the  following  stand¬ 
ards: 

<1)  Substance  tested.  The  technical 
grade  of  each  active  Ingredient  In  the 
product  shall  be  tested. 

(2)  Species  and  sex.  Testing  shall  be 
performed  In  the  female  domestic 
chicken  (hen),  standard  size  breeds  or 
strains. 

(3)  Number  and  ape  of  animals.  Nor¬ 
mally.  a  minimum  of  10  animals  shall 
be  tested.  Additional  animals  may  be 
required  when  atropine  and/or  PAM 
do  not  protect  the  animal  sufficiently 
to  insure  that  at  least  10  survive. 
Adult  hens,  at  least  8-14  months  of 
age  (2-3  kg  each)  at  the  beginning  of 
the  study,  shall  be  used. 

(4)  Selection  of  dose  level  Each 
animal,  when  protected  by  atropine 
alone  or  atropine  In  combination  with 
a  suitable  reactivator  such  as  PAM. 
shall  receive  a  dose  greater  than  the 
unprotected.  LD»  dose.  A  repeat 
dosing  may  be  required  according  to 
paragraph  (bx7)  of  this  section. 

(5)  Control  groups.  <l>  If  a  vehicle  ts 
used,  a  concurrent  vehicle  control 
group  is  required.  The  vehicle  control 
group  shall  be  exposed  only  to  the  ve¬ 
hicle  used  m  administering  the  test 
suottance. 


(U)  A  positive  control  Is  required. 
Triorthocreslyphosphate  (TOCP)  is 
recommended. 

(lii)  A  concurrent  untreated  control 
group  is  not  required. 

(6)  Route  of  administration.  The 
test  substance  shall  be  administered  In 
known  quantities  by  gavage  (for  exam¬ 
ple.  in  gelatin  capsule)  or  by  a  compa¬ 
rable  method. 

(?)  Observation  of  animals.  Animals 
shall  be  observed  daily  for  at  least  21 
days.  Each  observation  shall  be  made 
by  an  appropriately  trained  observer, 
who  shall  note  (and  record  where  per¬ 
tinent)  food  consumption  (every  3-4 
days),  and  behavioral  abnormality, 
moribundlty.  locomotor  ataxia,  paraly¬ 
sis.  and  any  other  clinical  signs  of  tox¬ 
icity  or  pharmacological  effect.  If 
symptoms  or  signs  of  marginal  value 
or  questionable  significance  are  ob¬ 
served.  the  dose  shall  be  administered 
again  and  animals  observed  for  an  ad¬ 
ditional  21  days.  The  weight  of  each 

animal  shall  be  recorded  every  3-4 
days. 

(8)  Handling  of  moribund  animals. 
Moribund  animals  shall  be  sacrificed 
to  lessen  the  likelihood  of  unobserved 
death  and  subsequent  autolysis.  All 
test  and  control  animals  shall  be  sub¬ 
jected  to  gross  necropsy  at  their 
death.  The  standards  for  necropsy  set 
forth  In  i  163.80-3(bK10)  shall  apply. 

(8)  Histopathology  examination. — (1) 
General.  A  histopathology  examina¬ 
tion  shall  be  performed  on  all  test  and 
control  animals  in  accordance  with 
this  paragraph. 

(11)  Examination.  The  examination 
shall  Include  multiple  longitudinal  and 
cross  sections  of  the  spinal  cord  (cervi¬ 
cal,  thoracic,  and  lumbar  regions)  and 
a  peripheral  nerve  (preferably  the  sci¬ 
atic  nerve). 

(ill)  Slide  preparation.  Microscopic 
slides  shall  be  made  from  tissues  fixed 
in  situ  with  systemic  perfusion  (e.g_  4 
percent  paraformaldehyde  followed  by 
5  percent  glutaradehyde).  These  sec¬ 
tions  shall  be  stained  with  hematoxy¬ 
lin  and  eosia.  as  veil  as  or  in  combina¬ 
tion  with  an  appropriate  myelin-  and 
axon-specific  stain.  Tissue  samples  and 
microscopic  slides  shall  be  preserved 
and  held  in  accordance  with  1  163.40-5. 

(lv>  Examiner.  The  standards  set 
forth  In  f  163.80-3(bXl)(iii)  shall 
apply. 

(v)  Recording.  The  histopathology 
findings  shall  be  recorded  and  report¬ 
ed  by  paragraph  (c)(3)  of  this  section. 

(c)  Data  reporting  and  evaluation. 
In  addition  to  information  meeting 
the  general  reporting  requirements  of 
f  163.80-4.  the  test  report  shall  contain 
the  following  information: 


(1)  Test  protocol  A  description  and 
rationale  of  the  dosage  level(s)  used. 

(2)  Observations  and  animal  rec¬ 
ords.  Ail  means  in  the  data  required  in 
this  subparagraph  ch-i’  -;cc-p- 
nied  by  the  standard  deviation. 

(1)  The  following  test  information, 
arranged  by  test  group,  snail  oe  sup¬ 
plied  in  tabular  form  (unless  adequate 
justification  is  supplied  to  present 
these  data  in  another  form)  and  with 
means,  for  appropriate  measurements: 

(A)  Data  showing,  for  each  animal: 
Its  identification  number,  whether  it 
died  by  sacrifice,  and  if  so.  whether  it 
was  moribund  before  sacrifice:  the 
week  of  the  test  when  the  sacrifice  oc¬ 
curred  or  the  animal's  death  was 
noted: 

(B)  Data  showing,  for  each  animal: 
Its  identification  number:  Its  weight  ir. 
grama  at  the  beginning  of  the  test 
period,  at  3-  to  4-day  intervals 
throughout  the  test  period,  and  at 
death:  and  its  estimated  food  con¬ 
sumption  at  3-  to  4-day  intervals 
throughout  the  test  period:  and 

(C)  Data  showing  the  identification 
number  of  each  animal  not  subjected 
to  histopathology  examination  In  ac¬ 
cordance  with  the  requirements  of 
this  section.  Whenever  the  required 
histopathology  examination  was  not 
performed,  or  the  manner  of  perform¬ 
ance  varied  from  that  required,  the 
reasons  and  circumstances  shall  be 
fully  described. 

til)  The  following  test  Information 
shall  be  supplied  In  any  appropriate 
form:  A  description  of  all  observed 
signs  of  toxicity  of  pharmacological  ef. 
tecta,  or  behavioral  abnormalities  in- 
eluding  locomotor  ataxia  and  paraly¬ 
sis.  accompanied  by  the  animal  s  iden¬ 
tification  number,  test  group,  and 
dateis)  of  observation: 

(3)  Histopathology  data.  The  follow, 
ing  information  shall  be  presented  in 
the  format  specified  (unless  adequate 
justification  is  supplied  to  present 
these  data  in  another  form).  All  means 
shall  be  accompanied  by  standard  de¬ 
viation.  The  number  of  data  units  on 
which  a  calculation  Is  based  shall  be 
reported  for  all  percentages  and  aver- 
ages. 

(i)  Descriptions  of  lesions,  for  each 
animal  Data  shall  be  submitted  In  an 
appropriate  form  showing: 

(A)  For  each  animal,  its  identifica¬ 
tion  number,  and  a  complete  descrip¬ 
tion  and  diagnosis  of  every  lesion  in 
the  animal.  Lesions  should  be  graded. 

A  commonly  used  scale  such  ts  xi. 
t3.  ±3.  and  ±4  degrees  ranging  from 
very  slight  to  extreme  can  be  used,  but 
other  scales  ire  acceptable.  Abnor. 
mallties  observed  repeatedly  need  to 
be  described  onlv  once  and  fnav 
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quenUy  be  supplied  by  reference,  with 
any  Individual  venations  noted  aa  nec¬ 
essary. 

(B)  For  each  animal,  a  paragraph 
hating  the  tissues  examined  and  desig¬ 
nated  by  check  mark  of  those  tissues 
found  to  be  normal. 

<C>  If  a  grading  system  is  used,  a  de¬ 
scription  of  the  system. 

(U)  Counts  and  incidence  of  lesions. 
Data  shall  be  submitted  in  tabular 
form,  showing: 

(A)  71>*  number  of  animals  at  the 
start  of  the  test,  the  number  of  ani¬ 
mals  surviving  to  the  termination  of 
'the  test,  and  the  number  of  animals  in 
which  any  lesion  was  found: 

(B)  The  number  of  animals  affected 
by  each  different  type  of  lesion,  the 
average  grade  of  each  type  of  lesion, 
the  number  of  animals  for  each  type 
of  lesion,  and  the  percentage  of  those 
animals  examined  which  are  affected 
by  each  type  of  lesion:  and 

<C)  The  number  of  each  different 
type  of  lesion. 

<4)  Evaluation  of  data.  An  evalua¬ 
tion  of  the  test  results  (including  their 
statistical  analysis),  based  on  observa¬ 
tions  and  histopathoiogy  results,  shall 
be  made  and  supplied.  This  submission 
shall  include  an  evaluation  of  the  rela¬ 
tionship.  if  any.  between  the  animals' 
exposure  to  the  test  substance  and  the 

Incidence  and  severity  of  all  abnor¬ 
malities.  Including  behavioral  abnor¬ 
malities.  effects  on  mortality,  and  any 
other  toxie  effects.  The  evaluation 
shall  also  Include  a  description  of  sta¬ 
tistical  methods. 


PROTOCOL 


Test  No.  15: 


1 163.82-6  Subchrome  Neurotoxicity  Stud* 
ica. 

This  section  contains  requirements 
governing  the  performance  of  studies 
to  evaluate  aeiayeq  neurotoxicity  ind 
studies  to  evaluate  other  kinds  of  cen¬ 
tral  nervous  system  neuropathies. 
Paragraph  (c)  of  this  section  estab- 
Ushcs  standards  for  performing  a 
subchronic  test  with  hens  to  assess  the 
potential  of  a  compound  to  Induce  de¬ 
layed  neurotoxicity.  (See  also  i  163.61- 
71.  The  standards  in  paragraph  (c).  as 
modified  In  paragraph  (b)  of  this  sec¬ 
tion.  apply  to  studies  with  other  dif¬ 
ferent  species  (mammals)  to  evaluate 
other  kinds  of  central  nervous  system 
neuropathies. 

(a)  When  required.  Data  from  a 
subchronic  neurotoxicity  evaluation 
are  required  to  support  the  registra¬ 
tion  of  each  manufacturing-use  prod¬ 
uct  and  formulated  product  If  the 
active  ingredient(s)  or  any  of  its 
(their)  metabolites,  degradation  prod¬ 
ucts.  or  impurities: 

(1)  Induces  neuropathy  or  delayed 
neurotoxicity,  as  evidenced  by  the  re¬ 
sults  of  an  acute  test'  or 

(3)  Has  a  molecular  structure  closely 
related  to  a  compound,  other  than  or- 
ganophosphates  or  carbamates,  known 
to  induce  neuropathy  or  delayed  neur¬ 
otoxicity. 

(b)  Standard!  for  tests  with  mam¬ 
mals.  In  addition  to  the  standards  set 
forth  in  f  163.80-3,  the  following 
standards  apply  If  the  acute  oral 
(f  163.81-1)  acute  dermal  (]  163.81-2). 
or  acute  inhalation  ({  163.81-3)  studies 
with  the  product  showed  neuropathy 
or  neurotoxicity: 

<1)  Conduct  of  test  The  test  method¬ 
ology  shall  conform  to  the  standards 
contained  in  paragraph  (c)  of  this  sec¬ 
tion  for  testing  of  hens,  provided,  how. 
ever,  that: 

(1)  Ten  animals  of  each  sex  of  the 
species  which  showed  the  neuropathy 
or  neurotoxicity  shall  be  tested  at 
each  dose  level; 

(U)  The  route  of  exposure  Shan  be 
the  same  as  the  route  used  in  the 
acute  study  in  which  neuropathy  or 
neurotoxicity  (If  observed)  was  ob¬ 
served:  and 

('.ill  A  compound  which  is  known  to 
induce  neuropathy  or  neurotoxicity  in 
the  test  species  shall  be  used  as  the 
positive  control,  and  If  possible,  should 
be  structurally  related  to  the  test  sub¬ 
stance. 

(2)  Combined  protocol  A  subchronic 
neurotoxicity  test  conducted  In  ac¬ 
cordance  with  this  paragraph  may  be 
combined  with  a  subchronle  toxicity 
test  using  the  same  route  of  exposure 
required  by  1  163.82-1  (subchronic 
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oral).  1  163.82-3  (subchronic  90-day 
dermal),  or  1 163.82-4  (subchronic  In¬ 
halation)  If  the  standards  (or  both 
types  of  testing  are  met. 

(e)  Standards  for  tests  with  Kens.  In 
addition  to  the  general  standards  set 
forth  In  f  183.80-3,  the  following 
standards  apply  if  the  acute  delayed 
neurotoxicity  test  performed  in  ac¬ 
cordance  with  i  183.81-7  showed  neu¬ 
ropathy  or  neurotoxicity 

(1)  Substance  tested  The  technical 
grade  of  the  active  ingredient  which 
Induced  the  neuropathy  or  neurotoxi¬ 
city  shall  be  tested. 

(2)  Species  and  sex.  Testing  shall  be 
performed  in  the  female  domestic 
chicken  (hen),  standard  size  breeds  or 
strains. 

(3)  Humber  and  age  of  animals.  A 
minimum  of  10  animals  per  dose  shall 
be  tested.  Adult  hens,  preferably  be¬ 
tween  8-14  months  of  age  (2-3  kg 
each)  at  the  beginning  of  the  study, 
shall  be  used. 

(4)  Number  end .  selection  of  dose 
levels.  Test  data  may  be  rejected  by 
the  Agency  If  the  following  standards 
are  not  satisfied. 

(I)  A  minimum  of  3  dose  levels,  in  ad¬ 
dition  to  any  control(s).  shall  be 
tested. 

(U)  The  highest  dose  level  shall  be 
one  which  induces  some  toxic  effects. 

(Ill)  In  selection  of  the  high  and 
median  dose  levels,  consideration  shall 
be  given  to  the  anticipated  slope  of 
the  dose  response  curve. 

(iv)  The  lowest  dosage  level  should 
be  one  which  does  not  Induce  any  dele- . 
tenous  effects. 

(5)  Control  groups.  (1)  A  concurrent 
untreated  control  group  is  required. 

(II)  A  concurrent  vehicle  control 
group  is  required.  This  group  shall  be 
exposed  only  to  the  diet  and  to  the  ve¬ 
hicle  used  in  administering  the  test 
substance. 

(lii)  A  positive  control  is  required. 
Triorthocresylphosphate  (TOCP)  is 
recommended. 

18)  Route  of  administration.  The 
test  substance  shall  be  administered  in 
known  quantities  by  gavage  <  for  exam¬ 
ple.  In  gelatin  capsule)  or  by  a  compa¬ 
rable  method,  or  in  the  diet. 

(7)  Duration  of  dosing.  All  animals 
shall  receive  the  test  substance  daily 
for  at  least  90  days. 

(8)  Observation  of  animals. 
Throughout  the  test  period,  each  test 
animal  shall  be  observed  daily.  Esti¬ 
mates  shall  be  made  of  -food  consump¬ 
tion  weekly  during  the  test  period,  and 
body,  weight  shall  be  recorded  weekly. 
Each  observation  shall  be  made  by  an 
appropriately-trained  observer,  who 
shall  note  (and  record  where  peril- 
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nent)  and  behavioral  abnormality,  lo¬ 
comotor  ataxia,  and  paralysis.  Suffi¬ 
cient  surveillance  of  animals  shall  be 
made  to  Insure  that  not  more  than  10 
percent  of  the  animals  in  any  test 
group  are  lost  from  the  test  due  to 
cannibalism,  autolysis  of  tissues,  mis¬ 
placement.  or  similar  r-.ar.ijsmcr.t 
problems. 

(9)  Handling  of  moribund  animals. 
Moribund  animals  shall  be  sacrificed 
to  lessen  the  likelihood  of  unobserved 
death  and  subsequent  autolysis  or  can¬ 
nibalism.  All  test  and  control  animals 
shall  be  subjected  to  gross  necropsy  at 
their  death.  The  standards  for  ne¬ 
cropsy  set  forth  in  {  163.80-3(b)(10) 
shall  apply. 

(10)  Histo pathology  examination— 

(1)  General  A  histopathology  exami¬ 
nation  (microscopic  study)  shall  be 
performed  on  all  test  and  control  ani¬ 
mals  in  accordance  with  this  para¬ 
graph. 

(11)  Examination.  The  examination 
shall  include  multiple  longitudinal  and 
cross  sections  of  the  spinal  cord  (errvi- 
cal.  thoracic,  and  lumbo-sacral  re¬ 
gions)  and  ganglia:  of  the  medulla  and 
pons,  cerebral  and  cerebellar  cortex, 
basal  ganglia,  and  hippocampus:  of  the 
opcic  and  other  cranial  nerves:  and  of 
the  proximal,  middle,  and  discal  pe¬ 
ripheral  nerves  (including  the  sciatic 
nerve). 

(iii)  Tissue  and  slide  preparation 
and  retention.  Microscopic  slides  shall 
be  made  from  tissues  fixed  in  situ  with 
systemic  perfusion  (e.g..  4%  parafor¬ 
maldehyde  followed  by  5*1  glutaralde- 
hyde).  These  sections  shall  be  stained 
with  hematoxylin  and  eosm.  as  ceil  as 
or  in  combination  with  an  appropriate 
myelin-  and  axon-specific  stain.  Tissue 
samples,  tissue  blocks,  and  microscopic* 
slides  shall  be  preserved  and  held  in 
accordance  with  }  163  40-5. 

(iv)  Examiner.  The  standards  s»t 
forth  in  §  163.80-3(b)(l!(iii)  shall 
apply. 

(v)  According.  The  histopatholocy 
findings  shall  be  recorded  and  report¬ 
ed  as  required  by  paragraph  (d)(3)  of 
this  section. 

<d)  Data  reporting  and  evaluation. 

In  addition  to  information  meeting 
the  general  reporting  requirements  of 
5  163.80-4.  the  lest  report  shall  contain 
the  following  information,  presented 
In  the  format  specified  (unless  ade¬ 
quate  justification  is  submitted  to 
present  the  data  in  another  form): 

<1)  Test  protocol  (I)  A  description  of 
the  test  dosage  levels  used:  and 
(li)  The  rationale  for  selection  of 
dosage  levels. 

(2)  Animat  data.  Tor  all  means  in 
the  data  required  in  this  subpara- 
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graph,  such  means  shall  be  accompa¬ 
nied  by  the  standard  deviation. 

(1)  The  following  test  information, 
arranged  by  test  groups  (sex  and  dose 
level),  shall  be  supplied  In  tabular 
form: 

(A)  Data  showing,  for  each  animal; 
Its  Identification  number  whether  it 
died  by  sacrifice,  and.  If  so.  whether  it 
was  moribund  before  sacrifice;  and  the 
week  of  the  test  when  the  sacrifice  oc¬ 
curred  or  the  animal's  death  was 
noted: 

(B)  Data  showing,  for  each  animal: 
Its  identification  number,  Its  weight  in 
grams  at  the  beginning  and  at  weekly 
intervals  throughout  the  test  period, 
and  estimated  food  consumption 
weekly  throughout  the  test  period: 
and 

(C)  Data  showing  the  Identification 
number  of  each  animal  Chat  was  not 
subjected  to  histopathology  examina¬ 
tion  in  accordance  with  the  require¬ 
ments  of  this  section.  Whenever  the 
required  histopathology  examination 
was  not  performed,  or  the  manner  of 
performance  varied  from  that  re¬ 
quired.  the  reasons  and  circumstances 
shall  be  fully  described. 

(U)  The  following  test  Information 
shall  be  supplied  in  any  appropriate 
form:  a  description  of  all  observed 
signs  of  toxiciy.  pharmacological 
effect,  or  behavioral  abnormality  (In¬ 
cluding  locomotor  ataxia  and  paraly¬ 
sis)  accompanied  by  the  animal's  iden¬ 
tification  number,  test  group  (sex  and 
dose  level),  and  date<s)  of  observation: 

(Ul)  Statistical  analyses  shall  be  per¬ 
formed.  where  appropriate,  to  assist  In 
Che  reporting  and  evaluation  of  data. 
All  statistical  methods  used  should  be 
Identified  by  reference  or  fully  de¬ 
scribed. 

(3)  Histopathology  data.  The  follow¬ 
ing  Information  shall  be  arranged  by 
test  group  (dose  level  and  sex)  and 
presented  in  the  format  specified.  All 
means  shall  be  accompanied  by  stand¬ 
ard  deviation.  The  number  of  data 
units  on  which  a  calculation  Is  based 
shall  be  reported  for  all  percentages 
and  means. 

(1)  Description  of  lesions,  for  each 
animaL  Data  shall  be  submitted  In  an 
appropriate  form  showing: 

(A)  For  each  animal.  Its  Identifica¬ 
tion.  and  a  complete  description  and 
diagnosis  of  every  lesion  in  the  animat 
Non-neoplastlc  lesions  which  are  ob¬ 
served  frequently  or  which  are 
common  In  both  treated  and  control 
animals  should  be  graded.  A  common¬ 
ly-used  scale  such  s,  1.  2.  3.  and  4  for 
degrees  ranging  from  very  slight  to  ex¬ 
treme  can  be  used,  but  other  scales  are 
acceptable.  If  known,  the  description 
and  diagnosis  should  Identify  any 
lesion  which  caused  the  animal  to  be 
moribund  or  to  die.  The  description 
and  diagnosis  shall  include  the  time  of 
appearance  (U  known)  for  each  lesion. 


Abnormalities  observed  repeatedly 
need  to  be  described  only  once,  and 
may  subsequently  be  supplied  by  ref¬ 
erence.  with  any  individual  variations 
noted  as  necessary. 

(B)  For  each  animal,  a  paragraph 
listing  the  tissues  examined  and  desig¬ 
nation  by  check  mark  of  those  tissues 
found  to  be  normal 

(C)  If  a  grading  system  Is  used,  a  de¬ 
scription  of  the  system. 

(U)  Counts  and  incidence  of  lesions, 
by  test  proup.  Data  shall  be  submitted 
In  tabular  form  showing  for  each  test 
group: 

(A)  The  number  of  animals  at  the 
start  of  the  test,  the  number  of  ani¬ 
mals  surviving  to  the  termination  of 
the  test,  and  the  number  of  animals  in 
which  any  lesion  was  found: 

(B)  The  number  of  animals  affected 

by  each  different  type  of  lesion,  the 
average  grade  of  each  type  of  lesion, 
the  number  of  animals  examined  for 
each  type  of  lesion,  and  the  percent¬ 
age  of  those  examined  which 

were  affected  by  each  type  of  lesion: 
and 

(C)  The  number  of  each  different 
type  of  lesion. 

(4)  £  valuation  of  data.  An  evalua¬ 
tion  of  the  test  results  (including  their 
statistical  analysis),  based  on  gross  ne¬ 
cropsy  findings,  and  histopathology 
results,  shall  be  made  and  supplied. 
This  submissiori  shall  include  an  eval¬ 
uation  of  the  relationship.  If  any.  be¬ 
tween  the  animals'  exposure  to  the 
test  substance  and  the  Incidence  and 
severity  of  all  abnormalities,  including 
behavioral  abnormalities,  histopatho¬ 
logic  lesions,  effects  on  mortality,  and 
any  other  toxic  effects.  The  evaluation 
shall  also  Include  dose-response  curves 
for  the  various  groups,  and  a  descrip¬ 
tion  of  statistical  methods. 


PROTOCOL 


Test  No.  16:  Acute  Dermal  Irritation  Study  (772.112-25),  Rabbit 


1 77X 1 1 2-25  Primary  derma I  Irritation 
study. 

(a)  Study  Design.  (1)  Condition  of  test 
substance,  (i)  If  the  substance  is  a  liquid. 
it  must  be  applied  undiluted. 

(ii)  If  the  test  substance  is  a  solid,  it 
must  be  slightly  moistened  with 
physiological  saline  before  application. 

(2)  Species.  Testing  must  be 
performed  in  at  least  one  mammalian 
species,  preferably  the  albino  rabbit. 
Selection  of  other  species  and  strains 
may  be  acceptable,  but  must  be 
justified. 

(3)  Age.  Young  adult  animals  must  be 
used. 

(4)  Number  of  Animals.  At  least  six 
animals  must  be  used. 

(5)  Number  and  selection  of  dose 
levels.  A  dose  of  0.3  ml  of  liquid  or  0.5  g 
at  solid  or  semisolid  is  to  be  applied  to 
each  application  site. 

(8)  Control  groups,  (i)  A  vehicle 
control  group  is  required  if  the  vehicle  is 
known  to  cause  any  toxic  dermal 
reactions  or  if  there  is  insufficient 
information  about  the  dermal  effects  of 
the  vehicle. 

(ii)  Separate  animals  are  not  required 
for  an  untreated  control  group.  Each 
animal  serves  as  its  own  control. 

(b)  Study  Conduct  The  test  substance 
must  be  introduced  under  1-inch  square 
gauze  patches.  The  patches  must  be 
applied  to  two  intact  and  two  abraded 
skin  sites  on  each  animal.  In  all  animals, 
the  application  sites  must  be  clipped 
free  of  hair.  In  addition,  the  abrasion 
must  penetrate  the  stratum  comeum.  but 


not  the  dermis.  A  wrapping  material 
such  as  gauze  covered  by  an  impervious, 
nonreactive  rubberized  or  plastic 
material  should  be  used  to  retard 
evaporation  and  keep  the  test  substance 
in  contact  with  the  skin.  The  animals 
should  be  restrained.  The  test  substance 
must  be  kept  in  contact  with  the  skin  for 
24  hours.  At  the  end  of  the  exposure 
period,  the  wrapping  should  be  removed 
and  the  skin  wiped  (but  not  washed)  to 
remove  any  test  substance  still 
remaining.  It  may  be  necessary  to  rinse 
off  the  material  if  colored  test 
substances  are  used. 

(c)  Observation  and  scoring.  Animals 
must  be  observed  and  signs  of  erthyema 
and  edema  must  be  scored  at  24  hours 
and  72  hours  after  application  of  the  test 
substance.  The  irritation  is  to  be  scored 
according  to  the  technique  of  Draize.  J. 

H.  (1959).  Observation  for  irritation  and 
scoring  of  any  irritation  must  continue 
daily  until  all  irritation  subsides  or  is 
obviously  irreversible. 

(d)  Data  reporting  and  evaluation.  In 
addition  to  the  information  required  by 
f  772.100— 2(b)(8).  Subpart  A.  the  test 
report  must  include  the  following 
information: 

(1)  pH  value  of  each  test  substance. 

(2)  In  tabular  form,  the  following  data 
for  each  individual  animal  and  averages 
and  ranges  for  each  test  group: 

(i)  Scores  for  erythema  and  edema  at 
24  hours,  at  72  hours,  and  at  any 
subsequent  observations:  and 

(ii)  Primary  skin  irritation  scores 
according  to  the  technique  of  Draize. 
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PROTOCOL 


Test  No.  17:  Subchronic  Dermal  Irritation  Study,  Rabbit 


(No  standard  protocol  available) 
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PROTOCOL 


Test  No.  18:  Primary  Eye  Irritation  Study  (772.112 


}  772.112-24  Primary  rya  Irritation  study. 

(a)  Study  Design-  (1)  Condition  of  test 
substance. 

(i)  If  the  test  substance  is  a  liquid,  it 
must  be  placed  in  the  eye  undiluted,  in 
accordance  with  paragraph  (b)  of  this 
section. 

(ii)  If  the  test  substance  is  a  solid  or 
granular  product  it  must  be  ground  into 
a  fine  dust  or  powder.  The  test 
substance  must  not  be  moistened  before 
it  is  placed  in  the  eye  in  accordance 
with  paragraph  (b)  of  this  section. 

(2J  Species.  Testing  must  be 
performed  with  the  albino  rabbit 

(3)  Age  and  condition  of  animals. 
Young  adult  animals  should  be  used. 

The  eyes  must  be  examined  using 
fluorescein  dye  procedures  at  least  24 
hours  before  application  of  the  test 
substance.  Animals  showing  preexisting 
comeal  injury  are  to  be  eliminated. 

(4)  Number  of  animals.  At  least  nine 
animals  must  be  used. 

(5)  Number  and  selection  of  dose.  A 
dose  of  at  ml  of  liquid  or  100  mg  of  solid 
must  normally  be  applied  to  each  test 
eye.  Smaller  quantities  may  be  used 
when  the  standard  quantities  would  be 
lethal,  or  when  100  mg  of  the  solid 
cannot  feasibly  be  administered  to  the 
eye. 

(6)  Caging.  Caging  must  be  designed 
to  minimize  exposure  to  sawdust,  wood 
chips,  and  other  extraneous  materials 
that  might  enter  the  eye. 

(b)  Study  Conduct  The  test  substance 
must  be  placed  on  the  everted  lower  lid 
of  one  eye:  the  upper  and  lower  lids  are 
then  to  be  gently  held  together  for  1 
second  before  releasing  to  prevent  loss 
of  material.  The  other  eye.  remaining 
untreated,  serves  as  a  control.  The 
treated  eyes  of  six  rabbits  must  remain 
unwashed.  The  remaining  three  rabbits 
receive  test  material,  and  then  the 
treated  eye  is  flushed  far  one  minute 
with  lukewarm  water  starting  no  sooner 
than  20-30  seconds  after  instillation.  A 
local  anaesthetic  to  reduce  pain  in  test 
animals  may  be  used  prior  tn 
administration  of  the  test  substance, 
provided  that  evidence  can  be  presented 
indicating  no  significant  difference  in 
toxic  reaction  to  the  test  substance  will 
result  from  use  of  the  anaesthetic. 


Ir.)  Dhtervntinn  nnd  tearing  (i) 
Observation.  Readings  of  ocular  lesions 
must  be  made  at  24.  4a.  and  72  hours 
after  treatment  and  at  4  and  7  days  after 
treatment.  Readings  must  be  made  every 
3  days  thereafter,  if  injury  persists,  for  at 
least  13  days  after  treatment  or  until  all 
signs  of  reversible  toxicity  subside. 
Crading  and  scoring  of  irritation  are  to 
be  performed  in  accordance  with  the 
following  tables  (from  Draize.  J.  H..  et  ol. 
(1965)).  The  most  serious  effects,  such  as 
pannus  or  blistering  of  the  conjunctivae 
and  other  effects  indicative  of  corrosive 
action  must  he  reported  separately. 

(ii)  Table  of  scale  of  weight  scores  for 
grading  the  severity  of  ocular  lesions. 

1.  Cornea 

(A)  Opacity— Degree  of  Density  (Area 
Taken  for  Reading)  Scattered  or  diffuse 
area— details  of  iris  clearly  visible — 1. 

Easily  discernible  translucent  areas,  details 
of  iris  slightly  obscured — 2. 

Opalescent  areas,  no  details  of  iris  visible, 
size  of  pupil  barely  discernible — J. 

Opaque,  iris  invisible— 4. 

(B)  Area  of  Cornea  Involved. 

One  quarter  (or  less)  but  not  zero— L 

Creater  than  one  quarter — less  than  one- 
half—  2. 

Creater  than  one-half — less  than  three 
quarters— 3. 

Creater  than  three  quarters  up  to  whole 

area— 4. 

Sons  equals  AXBXS  Total  maximum >80. 
IL  lria 

(A)  Values. — Folds  above  aormal. 
congestion,  swelling,  arcumcomeai  injection 
(any  one  or  ail  of  these  or  combination  of  any 
thereof),  ins  still  reacting  to  light  (sluggish 
reaction  is  positive)— 1. 

No  reaction  to  light,  hemorrhage:  grass 
desiructinn  (any  nnc  nr  all  nf  these)-! 

Score  AXS  total  possible  maximum  -  to 

111.  Conjuocbvae 

(A)  Redness  (Refers  to  PaJpehral 
Conjunctivae  Only). 

Vessels  definitely  iniectad  above  normal — 
1.  More  diffuse  deeper  crimson  red. 
individual  vessels  not  easily  discernible  l 

Diffuse  belly  red— X 


24) ,  Rabbit 


(P)  C!h*mrt*i f  -J\nv  •  wmTlino  aKmym  2 C-TT"' 
(includes  nictitation  membrane — 1). 

Obvious  swelling  with  partial  everson  of 
the  Hds— 2. 

Swelling  with  lids  about  half  closed — 1. 

Swelling  with  lids  about  half  dosed  to 
completely  dosed— 4. 

(Cl  Discharge. — Any  amount  different  from 
normal  ^doss  not  indude  small  amount 
observed  in  inner  canthus  of  normal 
enimels} — 1. 

Discharge  with  moistening  of  the  hds  and 
hairs  just  adjacent  to  the  lids— i 

Discharge  with  moistening  of  the  lids  and 
considerable  area  around  the  rye — 1 

Score  (A  +  B  +  C)x2  Total  maximum « 23. 

The  maximum  total  score  is  the  sum  of  ali 
scores  obtained  for  the  cornea,  ina.  and 
~  metivae. 

(d)  Data  reporting  and  evaluation.  In 
addition  to  the  information  required  by 
S  772.ioo-2(b)(8).  Subpart  A.  the  test 
report  must  include  the  following 
information: 

(1)  pH  value  of  each  test  substance. 

(2)  In  tabular  form,  the  following  data 
for  each  individual  animal  and  the 
averages  and  range  for  each  test  group 
(eyes  washed  and  unwashed): 

(i)  The  primary  eye  irritation  score  at 
24.  46.  and  72  hours  and  4  and  7  days 
and  any  other  readings;  and 

(ii)  Description  of  any  serious  lesions. 


PROTOCOL 


Test  No.  19:  Dermal  Sensitization  Study  (772.112-26),  Guinea  Pig 


§  772.1 12-26  Oermal  sensitization  study. 

(a)  Study  Design.  (1)  Condition  of  test 
substance.  The  test  substance  must  be 
applied  undiluted.  If  the  test  substance 
causes  marked  irritation,  it  must  be 
diluted  with  physiological  saline  until  a 
concentration  is  found  which  produces 
only  slight  irritation.  If  the  test 
substance  is  a  solid  to  be  injected 
intradermally.  it  should  be  dissolved  in 
a  minimum  amount  of  physiological 
saline. 

(2)  Species.  The  test  must  be 
performed  in  at  least  one  mammalian 
species.  The  albino  guinea  pig  is  the 
preferred  species. 

(3)  Age  and  sex.  Young  adult  males 
should  be  used  when  albino  guinea  pigs 
are  tested.  Young  adults  of  either  sex' 
may  be  used  when  albino  rabbits  are 
tested. 

(4)  Number  of  animals.  At  least  10 
animals  must  be  used. 

(5)  Number  and  selection  of  dose 
levels,  (i)  An  initial  dose  of  0.05  ml  must 
be  injected  intradermally.  This  dose 
must  be  followed  by  injection  of  0.1  ml 
three  times  weekly  on  alternate  days  for 
3  weeks,  so  that  a  total  of  10  treatments 
is  administered.  Following  the  10th 
sensitizing  treatment,  the  animals 
should  be  set  aside  for  2  weeks  after 
which  they  should  be  challenged  by  a 
final  injection  (Landsteiner  and  [acobs. 
193S). 

(ii)  If  the  intradermal  injection  is 
impractical  because  the  substance  is 
highly  irritating  or  cannot  be  dissolved 
or  suspended  in  a  form  allowing 
injection,  topical  patch  application  can 
be  substituted  using  the  same  schedule 
but  0.S  ml  per  application.  For  patch 
applications,  other  materials  such  as 


water  or  alcohol  can  be  used  to  moisten 
the  test  substance  (see  Buehler.  E.  V.. 
1965). 

(6)  Controls,  (i)  A  positive  control, 
using  a  known  sensitizing  agent,  is 
recommended. 

(ii)  A  concurrent  vehicle  control  group 
is  not  required. 

(b)  Study  conduct,  (i)  Preparation  of 
test  animals.  Hair  must  be  removed  first 
by  dipping  and  then  by  shaving  from  a 
strip  running  from  flank  to  trunk  along 
each  side  of  each  animal.  This 
procedure  must  be  repeated  as 
necessary. 

(ii)  Intradermal  injection.  After 
preparation  of  the  test  animal,  the  test 
substance  must  be  injected 
intradermally.  The  First  sensitizing 
injection  must  be  made  by  starting  at 
one  end  of  one  strip.  The  succeeding 
injections  must  be  made  by  moving 
along  the  shaved  strip  choosing  a  new 
location  for  each  treatment. 

(c)  Observation  and  scoring. 

Erythema,  edema,  and  other  lesions 
must  be  scored  at  24  hours  and  48  hours 
after  each  application,  according  to  the 
standard  method  (Draize.  1959). 

fd)  Data  reporting  and  evaluation.  In 
addition  to  the  basic  information 
required  by  §  772.100-2(b)[8).  Subpart  A. 
the  following  information  must  be 
reported; 

(1)  Tabular  data  for  each  animal  on 
scores  for  erythema  and  edema  at  24 
and  48  hours  postapplication  or 
injection. 

(2)  Tabular  data  for  the  average  score 
from  all  sensitizing  treatments  and  the 
score  of  the  challenge  treatment 
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